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MESSAGE  OF  THE  PRESIDENT. 
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States  and  foreign  countries. 
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LECTER  OF  TRANSMITTAL. 


DePABTMENT  of  LA.BOE, 

Washifigtony  D.  6\,  Fehr^iary  7,  1S93. 

Sis:  I  have  tbe  honor totransiHitherewith  the  Eighth  Arinaal  Eeport 
of  the  GommissioDer  of  Labor,  whieh  r^ort  relates  entirely  to  iudustrial 
edncation  in  its  tiuioiib  forms  in  the  United  States  and  foreign  countries* 

In  tdie  act  making  appropriations  for  the  legislatiTe,  executive,  and 
judicial  expenses  of  the  government  for  the  fiscal  year  ending  June  30, 
1891,  under  liie  ap^NTopriation  for  this  Department,  was  the  following 
item:  "For  the  investigation  ol^  and  report  upon,  the  various  industrial 
Bchool  systems,and  also  technical  school  systems,  of  the  United  States  and 
foreign  countaies,  five  thousand  dollars.''  The  plans  which  were  adopted 
for  the  prosecution  of  the  inquiry,  indicated  by  this  special  clause  in  an 
appropriation  act,  comprehended  a  very  wide  and  searching  inquiry  into 
the  effects  of  manual  training  and  trade  instruction  upon  the  in- 
dividual, the  intention  being  to  ascei*tain  where  the  graduates  of 
manual  training,  trade,  and  technical  schools,  or  those  who  have 
received  partasd  courses  in  such  schools,  were  employed,  and  fi*om 
their  surroundings  and  their  employers  to  learn  all  the  facts  relative 
to  their  economic  and  moral  condition*  The  schedule  which  was 
adopted  for  the  collection  of  the  desired  information  included  in- 
quiries concerning  the  age  of  the  student  workman,  the  various  occu- 
pations he  had  followed,  whether  he  had  been  trained  conjointly  by  the 
study  of  books  and  the  use  of  tools,  his  proficiency  in  the  actual  use 
of  tools  and  materials  relative  to  the  i)roficiency  of  other  workmen, 
whether  he  attained  an  average  degree  of  skill  and  efficiency  in  the  use 
of  tools  quicker  than  those  who  had  not  had  manual  or  trade  training, 
whether  he  had  acquired  greater  economy  in  the  use  of  materials  than 
others,  whether  he  is  more  proficient  in  the  things  that  indicate  mental 
cultivation — such  as  methods  of  woi*k,  planning,  arranging,  etc.,  his 
promise  of  becoming  a  more  intelligent  workman  than  those  not  receiv- 
ing special  training,  his  moral  qualities  relative  to  the  average  work- 
man, his  faculty  &r  managing  men,  his  interest  in  the  welfare  of  the 
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establisbnient,  whether  he  received  greater  compensation  than  thimt 
given  to  persons  not  coming  from  the  technical  schools,  and  variovis 
other  general  facts  which  would  go  to  indicate  the  exact  results  of 
manual  and  trade  training.    The  plan  was  to  make  this  report  the  resii  3 1 
of  original  inquiry,  and  it  was  expected  that  under  the  general  powcx*s 
of  the  Department,  as  outlined  in  its  organic  law,  the  investigation 
could  be  carried  beyond  the  cost  stated  in  the  act  quoted.    Under   i^ 
former  ruling  of  the  accounting  officers  of  the  treasury  depai'tment,  tli 
expectation  was  justified.    But  after  the  work  was  well  under  way 
now  ruling  was  made  fand  I  believe  a  proper  one),  which  limited  the 
Department  in  this  particular  investigation  to  the  sum  of  $5,0()0« 
Originally,  the  intention  was  to  give  most  prominence  to  the  chapters 
on  manual  training  in  conjunction  with  book  work,  the  kindergarten 
in  relation  to  manual  training,  manual  training  and  trade  instruction  in 
reformatories,  and  the  effect  of  industrial  education  upon  individualsas 
shown  by  special  investigation.    All  these  subjects  were  to  have  been  the 
result  of  original  inquiry,  and  the  material  drawn  from  other  sources 
was  to  have  been  subordinated  to  the  Department's  own  efibrts.    The 
treasury  ruling  referred  to  made  a  ^reversal  of  this  plan  necessary.    The 
chapters  relating  to  the  present  status  of  industrial  education  in  this 
and  other  countries  have  been  made  most  prominent,  and  those  giving 
the  results  of  original  inquiry  the  least  so,  although  perhaps  the  more 
important  part  of  this  report.    The  chapters  on  the  present  condition 
of  industrial  education,  while  they  are  to  a  considerable  extent  the 
results  of  careful  compilation,  could  not  have  been  made  as  comprehen- 
sive as  they  are  without  the  original  work  of  the  experts  of  the  Dei)art- 
ment.    In  making  the  general  chapters  only  the  most  trustworthy 
information  has  been  accepted.    This  change  of  the  plans  of  the  De- 
partment results  in  a  report  which  may  appear  in  some  respects  to  du- 
plicate matter  published  by  the  bureau  of  education  under  the  title 
of  Industrial  and  Manual  Training  in  Public  Schools  in  the  United 
Stiites,  being  Part  II  of  the  work  on  Art  and  Industry.    This  exhaus- 
tive volume,  prepared  by  Dr.  Isaac  Edwards  Clarke,  of  the  bureau 
of  education,  comes  to  mo  after  this  report  is  ready  for  the  press.    A 
careful  examination  of  it  shows  that  the  two  reports  practically  sup- 
plement each  other,  and  that  they  do  not  to  any  considerable  extent 
cover  similar  lines.    The  report  of  the  bureau  of  education  enters  more 
largely  into  historical  matter  and  into  the  theory  of  industrial  education 
from  the  standpoint  of  the  teacher.    Our  own,  so  far  as  the  chaj)tcra 
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on  education  iu  the  United  States  and  foreign  countries  are  concerned, 
gives  condensed  statements  of  the  exact  status  of  different  institutions 
for  manaal  training  and  industrial  instructiou,  while,  of  course,  the 
origiual  matter  in  the  other  chapters  is  not  canvassed  at  all  in  the  doc- 
ument just  published  by  the  bureau  of  education.  Where  the  reports 
touch  most  closely  is  in  what  each  has  to  say  concerning  what  has 
actually  been  done  in  some  American  cities.  Otherwise,  as  stated,  tlM3 
reports  are  supplemental  each  to  the  other,  and  the  fa«t  that  they  reach 
widely  different  constituencies  renders  the  little  duplication  occurring 
of  no  practical  importance. 

In  its  original  work  the  Department  has  been  fortunate  in  securing 
the  assistance  of  men  not  generally  employed  by  it.    Through  the 
kindness  of  the  honorable  secretary  of  war,  the  Department  was  able  to 
avail  itself  of  the  services  of  Lieut.  Henry  T.  Allen,  second  Uniti^d 
States  cavalry,  military  attach^  of  the  United  States  legation  at  Saint 
Petersburg,  and  the  services  of  Mr.  Charles  W.  Hills,  of  the  quarter- 
master general's  department.    Through  the  courtesy  of  the  honorable 
secretary  of  the  treasury,  Mr.  J.  Fred.  Meyers,  a  gentleman  thorou.i>lily 
acquainted  with  the  Grerman  language  and  Germany,  and  greatly  inter- 
ested in  the  cause  of  industrial  education,  gave  his  services  to  the 
Bepartment  in  connection  with  our  inquiries  in  Germany.    Dr.  Heiiiy 
H.  Belfield,  the  director  of  the  Chicago  Manual  Training  School,  was 
of  great  service  to  the  Department  in  ascertaining  the  results  of  mnn- 
oal  training  in  connection  with  book  work.     Dr.  Homer  T,  Fuller, 
of  the  Worcester  Polytechnic  Institute,  contributed  important  mate- 
rial in  explanation  of  the  so-called  Eussian  method  of  manual  training. 
l^r.Azel  Ames,  jr.,  of  Boston,  temporarily  residingin  London,  furnished 
the  Department  with  a  valuable  preliminary  report  on  industrial  edu- 
cation in  Great  Britain,  which  greatly  iissisted  our  experts  in  prosecut- 
ing their  special  inquiries.     Mr.  John  Koren,  a  gentleman  thoroughly 
conversant  with  the  Scandinavian  languages  and  familiar  with  the  habits 
and  customs  of  the  people  of  Norway,  Sweden,  and  Denmark,  rendered 
efficient  service  in  the  Department's  inquiries  in  those  countries.     The 
valuable  services  of  all  these  gentlemen  were  secured  at  a  minimum  cost 
tbrough  their  patriotic  endeavor  to  assist  in  so  important  an  inquiry 
as  that  relating  to  industrial  education.     Their  labors  were  supple- 
mented by  various  members  of  the  regular  force  of  the  Department. 

The  tabulations  have  been  carried  out  under  the  direction  of  the 
chief  clerk,  Mr.  Or«n  W.  Weaver,  and  by  Mr.  G.  Wallace  W.  Hanger, 
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of  this  Deiiartaienty  wbo  has  general  ebarge  of  the  tabalatiug  force. 
To  these  ge»tlemcu  aud  the. members  of  the  force  aBsisting  m  the 
production  of  this  rei)ort,  I  sun  under  great  obligation.  Especially  do  I 
wish  to  thank  Dr.  William  H.  Band,  of  this  office,  who  has  had  special 
charge  of  the  compilation  of  all  material  uot  resulting  £rx>m  the  original 
work  of  the  Depaa^tment,  and  Mr.  Charles  H«  Verrill,  who  has  been 
engaged  in  the  reyi»ion  of  the  report  I  am  also  under  special  obliga- 
tion to  Hon.  Hocace  6.  Wadlin,  chief  of  the  boreaa  of  statistics  of  labor 
of  Massachosetts. 

In  addition  to  this  regular  annual  report  of  the  Department  there 
have  been  prepared  two  special  reports,  one  relating  to  the  compulsory 
insurance  laws  of  Germany  and  the  other  to  the  Gothenburg  system 
of  liquor  traffic,  while  an  investigation  relating  to  the  housing  of  labor 
in  difierent  countries  is  in  prosecution.  A  portion  of  the  force  has  also 
been  engaged  upon  the  collection  of  data  relative  to  the  phosphate 
industry  of  the  United  States,  in  accordance  with  a  resolution  of  the 
'  Senate.  Much  time  has  also  been  occupied  in  completing  and  periect- 
ing  the  Department's  share  in  the  work  of  the 'Senate  committee  on 
finance,  es}>eciany  in  reUition  to  wliolesale  prices  and  wages  for  the 
l)eriod  from  1840  to  1891,  inclusive,  and  for  the  supplementary  period 
including  October  1802.  This  report  of  the  Senate  finance  committee, 
contemporaneous  with  this  annual  report  of  the  Department,  is  an 
exceedingly  important  one,  giving  as  it  does  the  rates  of  wages  paid, 
in  leading  Indastries  for  the  long  i>eriod  named.  All  these  rates  of 
wages,  in  accordance  with  the  general  practice  of  tliis  Department, 
have  been  collected  from  the  actual  payrolls,  and  not  from  statements 
made  to  the  Department.  Access  lia«  been  obtained  in  nearly  all 
cases  to  the  payrolls  themselves,  and  transcriptions  made  therefrom 
for  use  in  tabulation  and  in  classification.  The  collection  of  data, 
therefore,  is  most  trustworthy  in  following  the  rates  of  wages  from 
1840  down  to  the  present  time.  The  Department  also  prepared  for  the 
committee  on  interstate  and  foreign  commerce  of  the  House  of  Bepre- 
sentatives  a  compilation  of  the  labor  laws  of  the  various  states  and 
territories  and  the  District  of  Columbia,  which  compilation  accom- 
panied a  report  submitted  by  Hon,  John  J.  O'Keill,  of  that  committee, 
July  20, 1892,  and  has  since  been  printed.  It  is  a  work  of  about  six 
hundred  pages,  giving  quite  in  exienso  the  specific  labor  laws  of  all  the 
states  that  had  been  enacted  up  to  and  including  the  legislative  ses- 
sions of  the  difierent  states  for  the  year  1890-'91.  ^ 
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In  the  Seventh  Annual  Report  I  called  attention  to  a  provision  in  the 
organic  law  of  the  Department  relating  to  the  establishment  of  a  system 
of  TQ\)OTts  by  which,  at  intervals  of  not  less  than  two  years,  the  gen- 
eral condition,  so  far  as  production  is  concerned,  of  the  leading  indus- 
tries of  the  country  could  be  reported.    The  object  of  this  provision 
of  law  was  to  secure  information  at  brief  intervals  concerning  the  vol- 
ume of  production  of  the  country,  so  that  conclusions  might  be  drawn 
as  to  whether  production  was  increasing  or  decreasing,  and  in  either 
case  as  to  what  leading  industries  were  more  especially  affected.    The 
provision  of  law  cited  could  not  be  carried  out  except  by  thorough 
cooperation  with  the  census  office,  because  the  statistics  of  manufact- 
ures for  1890  must  furnish  the  basis  for  any  such  system.    During 
the  past  summer  an  attempt  was  made  to  establish  the  system  indi- 
cated by  law,  and  to  this  end  the  superintendent  of  census  heartily 
cooperated  with  this  Department.    It  was  soon  found,  however,  that 
the  means  at  the  disposal  of  the  Department  of  Labor  were  quite  in- 
adequate to  the  carrying  out  of  the  provision  of  the  organic  law. 
Furthermore,  the  question  of  the  establishment  of  a  i)erinanent  census 
office  bad  been  raised  by  Congress,  and  the  proper  committees  were 
considering  the  propriety  of  creating  a  permanent  census  bureau. 
These  two  reasons — a  lack  of  means  and  the  prospect  of  a  permanent 
census  office— caused  me  to  suspend  the  preliminary  labors  necessary 
for  the  establishment  of  the  system  of  reports  provided  for  in  the 
organic  law  of  the  Department.    Should  a  permanent  census  office  bo 
established  this  work  would  be  more  especially  its  duty  than  that  of 
this  office. 

I  am,  very  respectfully,  your  obedient  servant, 

Cauroll  D.  Weight, 

Commissioner^ 
.  The  President. 
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INTRODUCTION. 


The  investi^tioTi,  the  results  of  which  are  summarized  in  the  fiillow- 
iiig  page>s,  was  undertaken  by  this  Department,  pursuant  to  an  act  ot 
Congress  appropriating  $5,000  "for  the  investig.ation  of,  and  report 
upon,  the  various  industrial  school  systems,  and  also  technical  school 
systems,  of  the  United  States  and  foreign  countries.'' 

The  terms  of  this  act  have  been  construed  to  include  the  systems 
of  manual  training,  of  apprenticeship,  and  of  technical  instruction,  in 
vogue  in  the  several  classes  of  special  schools  as  well  as  the  public 
schools,  at  home  and  abroad;  and  the  Department  has  endeavored  to 
execute  its  commission  with  full  fidelity,  so  far  as  the  limitation  im- 
XH)sed  by  the  amount  of  the  appropriation  would  permit. 

Ther  object  kept  steadily  in  view  throughout  this  inquiry  has  been 
to  compare  foreign  systems  of  industrial  education  with  our  own,  and 
by  this  means  to  obtain  from  the  older  civilization  of  Euroi)e  some  use- 
ful hints  for  the  improvement  of  American  schools;  but  above  all,  to 
^kscertain  the  precise  effects  of  manual  and  technical  training  ui)on 
local  and  national  industries,  upon  the  pupil,  upon  the  quality  of  his 
work,  his  capacity  for  wage  earning,  his  value  to  his  employer,  etc. 

To  define  some  of  the  terms  which  will  frequently  recur  in  this  report, 
it  may  be  said  that  manual  training  signifies  instruction  in  tool  work 
as  an  educational  discipline.    This  definition  distinguishes  and  dif- 
ferentiates it  from  trade  school  teaching,  the  sole  or  primary  aim  of 
which  is  to  give  the  apprentice  a  thorou^  and  practical  knowledge  of 
some  handicraft.    It  is  true,  the  apprentice  may  incidentally  acquire 
much  general  information  in  a  trade  school;  but  education  is  not  the 
main  end  sought  in  the  apprenticeship  school,  whereas  in  the  manual 
training  school  it  is  the  paramount  object.    The  difference  may  be  illus- 
trated by  contrasting  the  course  pursued  in  the  New  York  Trade  Schools, 
forexample,Vith  that  of  the  Saint  Louis  Manual  Training  School.    In 
one,  the  course  is  of  short  duration,  and  is  limited  to  a  severe  drill  in 
the  theory  and  practice  of  a  trade.    The  course  in  the  other  lasts  three 
years,  comprising  high  school  studies,  with  manual  practice  in  wood 
and  iron  work  as  a  coordinate  branch  of  education, 

The  technical  school  is  a  high  grade  trade  school,  or  a  school  in 
yhlch,  while  a  craft  is  taught,  the  scientific  principles  upon  which  it 
*8  grounded  are  also  fully  explained  and  demonstrated  in  their  appli- 
^^ons  to  art  and  industry.  Schools  of  this  class  are  the  weaving 
^Iiools  of  Pbiladelphia,  Crefeld,  Glasgow,  Berlin,  etc. 
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Institutes  of  technology  are  of  university  rank,  and  their  courses  of 
study  lead  to  a  professional  degree,  generally  to  that  of  civil,  mining, 
or  electrical  engineer.  To  this  grade  belong  the  Massachusetts  Insti- 
tute of  Technology,  the  Ilcnssehier  Polytechnic  Institute,  the  Worcester 
Polytechnic  Institute,  the  Stevens  Institute  of  Technology,  etc. 

Manual  training  is  of  modern  origin.  For  while  many  theoribt«  and 
scholars  during  the  past  four  hiuidred  years  have  declared  themselves 
in  favor  of  such  instruction,  and  while  some  fitful  attempts  had  been 
made  at  intervals  to  incorporate  manual  labor  with  scholastic  educa- 
tion in  isolated  instances,  it  was  not  until  the  year  1860  that  a  man  of 
sufficient  courage  and  force  of  character  appeared  and  undertook  to 
reconstruct  the  educational  system  of  his  native  land  in  accordance 
with  the  principles  of  Pestalozzi  and  Froebel.  This  was  Uno  Cygnaeus, 
of  the  Helsingfors  Teachers'  Seminary,  who,  after  long  and  diligent 
Btudv  of  Swiss  and  German  educational  authorities,  devised  an  ad- 
vanced  system  of  manual  exercises  adapted  to  pupils  beyond  the  kin- 
dergarten age.  This  is  sometimes  called  the  Eussian  system  of  tool 
instruction,  though  the  term  Eussian  system  is  now  generally  used 
to  designate  that  plan  of  shop  instruction  under  which  the  pupil  pro- 
duces no  finished  article,  but  merely  makes  component  parts  of  an 
object,  or  manipulates  the  material  used,  as  an  educational  exercise. 

The  so-called  Eussian  method  of  manual  training,  whether  practised 
in  apprentice  schools,  or  trade  schools,  or  in  technical  schools,  is  really 
a  misnomer,  for  there  is  no  one  method  exclusively  in  vogue  in  Enssia, 
either  for  the  training  of  artisans  or  for  purposes  of  education  for 
superintendence.  Take,  for  example,  the  two  largest  technical  schools 
in  the  empire,  one  at  Saint  Petersburg  and  the  other  at  Moscow.  In 
the  former  the  course  of  theoretical  training,  including  drawing,  covers 
four  years,  then  in  the  mechanical  department  there  is  an  additional 
year  which  is  devoted  almost  solely  to  shop  practice.  This  embraces  a 
brief  course  in  wood  work,  iron  filing  and  chipping,  use  of  lathes  and 
planes  and  other  machine  tools,  and  a  slight  amount  of  forging.  But 
here  there  is  no  aim  to  construct  a  machine  for  actual  use.  A  few  have 
been  erected  for  illustration  and  these  are  in  the  museum  of  the  insti- 
tute. The  purpose  here  is  purely  to  educate,  and  the  form  and  finish 
of  the  product,  as  judged  by  the  eye  or  estimated  by  the  oalipers,  is  the 
objective  result. 

On  the  contrary,  the  whole  plan  of  the  corresponding  depaitment  of 
the  Moscow  Technical  Institute  is  quite  different.  The  course  is  six 
years  long.  During  the  first  year  there  is  given  about  thirty  hours 
weekly  of  instruction  in  mathematics,  physics,  and  free-hand  and 
mechanical  drawing.  In  the  second  year  fifteen  hours  weekly  are  de- 
voted to  recitations,  lectures,  and  drawing,  while  eighteen  hours  weekly 
are  given  to  shop  work,  viz.,  six  to  carpentry,  six  to  wood  turning,  and 
six  to  lathe  work  in  metals.  Very  little  time  is  given  to  bench  Avork 
in  metals,  very  much  to  the  use  of  machines.    In  the  third  year  twelve 


INTRODUCTION.  17 

liours  weekly  are  aUoted  to  practical  work,  this  being  chiefly  the  con- 
fitraction  of  locks,  the  manufactare  of  which  involves  the  use  of  both 
machine  and  hand  tools.  A  part  of  the  students  may  employ  theprac- 
tic€  time  of  this  year  in  pattern  work.  In  the  fourth  year  twelve  hours 
weekly  are  employed  in  shop  work.  The  construction  of  locks  or  pat- 
tern work  is  continued,  and  about  half  the  time  is  equally  divided  be- 
tween forging  and  foundery  work.  In  the  fifth  year  the  students  work 
twelve  hours  weekly  in  the  machine  shop,  and  become  accustomed  to 
manage  all  the  machines  used  in  any  ordinary  shop.  In  this  machine 
shop,  besides  the  40  to  60  students  in  each  class,  there  are  about 
35  jooTDeymen,  and  the  purpose  is  to  manufacture  a  great  variety  oi 
articles  for  sale.  So  in  the  foundery  30  journeyman  workmen  are  em- 
ployed and  a  great  deal  of  job  work  and  government  work  is  executed. 
During  the  last  year  considerable  time  is  given  to  designing  machinery 
and  to  excursions  to  manufactories  in  the  city. 

What  Prof.  Buukle  calls  the  Bussian  method  is  essentially  the  method 
of  the  Saint  Petersburg  Institute  of  Technology  and  of  the  Novgo- 
rod School,  an  exhibit  of  the  work  of  which  is  made  at  the  Chicago 
exposition.    This  is  the  method  adopted  in  shops  of  the  Massachusetts 
Institute  of  Technology  at  Boston.    But  the  Moscow  method  differs 
from  the  former  in  three  respects :  First,  the  practice  is  distributed  over 
five  years'  time  instead  of  being  aU  crowded  into  one  year;  second, 
it  is  much  more  largely  machine  work  rather  than  bench  work  with 
hand  tools;  third,  as  much  as  possible  of  the  practical  work  is  done 
with  a  view  to  the  use  and  sale  of  the  products.    The  Moscow  method 
is  best  represented  in  this  country  by  the  shop  work  of  the  Worcester 
Polytechnic  Institute,  though  the  latter  school  carries  the  idea  of  con- 
struction for  use  stiU  farther.    This  method  might  almost  as  properly 
be  called  Bussian  as  the  other. 

From  Finland  the  educational  reform  extended  to  Sweden  and  all 
Scandinavian  countries,  and  thence  to  the  whole  world.  In  adopting 
the  new  method,  however,  each  nation  has  given  to  it  a  distinctive 
name.  In  Sweden  it  is  known  as  sloid;  in  Germany,  manual  dex- 
terity, though  instead  of  this  term  many  German  writers  now  use  the 
name  adopted  by  the  Strasburg  congress,  viz.,  workshop  instruction; 
in  France,  manual  labor;  in  the  United  States,  manual  training,  etc 
The  one  characteristic  common  to  all  these  systems  is  that  the  manual 
work  subserves  a  purely  educational  purpose.  As  M.  Salomon  says  of 
sloid,  it  is  to  be  used  in  the  service  of  the  school,  not  that  the  school 
should  be  subordinated  to  sloid.  Swedish  sloid,  by  the  way,  as  ex- 
pounded by  the  principal  of  the  Kiias  Seminary^  consists  mainly  of 
wood  carving  and  simple  cabinetmaking.  A  series  of  one  hundred 
models  is  placed  befora  the  pupil  and  he  is  taught  how  to  reproduce 
each  of  them  with  hand  tools.  The  Faas  Seminary,  however,  does  not 
represent  all  phases  of  so-called  sloid  systems,  but  only  one.  The 
Swedish  models  do  not  satisfy  the  sesthetic  tastes  of  all  nations. 
8.  Ex.  66 2 
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Tlie  Belgian  people,  for  example,  while  employing  what  they  call  a 
sloid  system  in  their  schools,  reject  the  sloid  models  of  Sweden  as 
uncouth,  and  make  use  of  an  entirely  different  set  of  their  own  inven- 
tion. Denmark,  too,  has  adopted  sloid  into  hor  educational  system. 
But,  as  may  be  seen  from  the  detailed  description  of  Danish  sloid  by 
Prof.  Mikkelsen,  there  is  but  a  slight  resemblance  between  its  methods 
and  those  in  vogue  in  Sweden.  In  Scandinavia  wood  sloid  prevails, 
but  metal  sloid  and  polysloid  systems  exist  elsewhere.  There  is, 
therefore,  no  single  sloid  system,  but  there  are  many  systems  of  sloid. 
It  must  never  be  forgotten  that  the  mode  of  educational  organization 
in  Europe  differs  widely  from  that  of  the  United  States.  In  several 
continental  states,  for  example,  a  manual  training  system  is  established 
by  law  and  the  schools  themselves  are  aided  by  direct  subventions  from 
the  government.  The  same  thing  is  true  of  trade  and  technical  schools 
also.  With  us,  on  the  contrary,  whenever  public  manual  training 
schools  are  founded,  the  work  is  usually  done  by  local  boards,  by  munic- 
ipal authority,  or  by  private  enterprise,  and  the  undertaking  assumes 
the  character  of  a  tentative  experiment.  Hence,  we  have  no  uniform 
system  of  manual  training  in  this  country,  but  only  a  number  of  inde- 
pendent, heterogeneous  ventures,  some  of  which,  however,  have  already 
demonstrated  their  right  to  exist. 

But  there  are  several  incorporated  manual  training  schools  in  tbe 
United  States  which  surpass  anything  of  the  kind  to  be  found  abroad. 
In  these,  something  more  is  taught  than  the  use  of  mere  hand  tools. 
Machine  tools  for  wood  and  metal  work  abound,  and  the  colossal 
mechanical  appliances  for  testing  the  strength  of  materials,  etc.,  (to  be 
seen  in  the  Chicago,  Saint  Louis,  Toledo,  and  Philadelphia  schools) 
d wajrf  into  insignificance  the  relatively  meagre  equipments  of  the  foreign 
schools  of  this  class.  In  short,  Europe  has  nothing  in  the  nature  of  a 
manual  training  school  equal  to  any  of  these  great  American  institu- 
tionsj  nor  has  the  Old  World  a  single  institute  of  technology  that  can 
bear  comparison  with  the  best  of  our  own. 

In  respect  to  technical  and  trade  schools  the  conditions  are,  with  a 
few  exceptions,  exactly  reversed.  There  is  nothing  more  adm  irable  than 
the  European  systems  of  trade  and  technical  teaching.  Their  thorough- 
ness is  proverbial,  and  the  specialization  of  their  training  comprehends 
the  minutest  details.  The  German  Fachschuley  where  a  single  specialty 
is  taught — ui>holstering,  for  example — ^turns  out,  at  the  end  of  the  course, 
a  thoroughly  competent  workman.  The  dyer  who  learns  his  art  in  the 
Grefeld  laboratories  is  versed  in  all  the  subtile  chemistry  of  colors;  and, 
from  his  knowledge  of  the  composition  of  fabrics,  understands  how  to 
compute,  to  the  fraction  of  a  pfennig,  the  cost  of  dyeing  a  given  number 
of  yards  blue  or  yellow. 

A  like  thoroughness  characterizes  the  instruction  given  in  the  horo- 
logical  schools  at  Besan9on,  Geneva,  and  Coventry,  great  centres  of  the 
watchmaking  industry.    It  is  a  distinguishing  feature,  also,  of  the  pro* 
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fessional  schools  of  tailoring,  dressmaking,  and  artificial  flower  making 
in  France,  Belgium,  and  Switzerland;  of  the  Austrian  wood  carviiig 
and cabiDetmakiHg  schools;  of  the  German  schools  for  locksmiths  and 
horscshoers;  and  even  of  the  fishing  schools  of  the  Scandinavian 
peninsula. 

In  the  fishing  school,  for  example,  the  topography  of  the  coast-line  is 
minntely  taught  by  means  of  charts  and  mdritime  excursions,  and  the 
youtli  becomes  as  well  acquainted  with  every  headland  and  bay  of  his 
native  country  as  with  the  physiognomy  of  his  teacher.  He  studies  the 
tides,  winds,  and  currents.  He  is  made  full  sailor.  He  learns  the  habits 
of  fislies,  the  season  for  catching,  the  proper  bait  for  different  species,  the 
best  methods  of  curing  his  catch  and  preparing  it  for  market.  Besides 
all  this,  he  acquires  a  knowledge  of  French  and  English  nautical  and 
commercial  terms,  and  familiarizes  himself  with  the  prices  current  of 
varions  lands.  His  training,  if  not  equal  to  a  liberal  education,  is  an 
excellent  preparation  for  his  vocation  in  life. 

A  few  of  the  trade  and  technical  schools  of  the  United  States  take 
rank  with  their  European  prototypes.  Of  these,  the  New  York  Trade 
Schools,  the  Pratt  Institute,  the  textile  department  of  the  Pennsyl- 
vania Museum  and  School  of  Industrial  Art,  and  the  New  York  Institute 
for  Artist- Artisans  are  examples.  But  the  most  of  our  schools  of  this 
class  are  far  inferior,  in  respect  to  the  fulness  and  completeness  of 
their  teaching,  to  the  foreign  models. 

Yet,  in  our  half-developed  state  colleges  of  agriculture  and  the  me- 
chanic arts  we  have  the  foundation  for  a  better  system  of  technical 
instruction  than  exists  anywhere  today;  and  in  the  establishment  of 
eiich  noble  institutions  as  the  Drexel  Institute,  the  Williamson  Free 
School  of  Mechanical  Trades,  the  Armour  Institute,  etc.,  one  may  dis- 
cern the  promise  of  future  American  primacy  in  the  industrial  arts. 

However,  it  is  not  with  the  prospective,  but  with  the  present  condi- 
tion and  effects  of  industrial  education  that  we  now  have  to  do;  and  we 
purpose  to  consider  this  subject  in  the  following  chapters. 

In  considering  the  subject  of  the  present  status  of  industrial  training 
in  the  succeeding  chapters,  no  attemj^t  has  been  made  to  take  a  census 
of  the  various  institutions  in  this  and  other  countries  in  which  industrial 
training  in  any  form  constitutes  a  feature.  At  the  present  time  the 
number  of  institutions  equipped  for  manual  and  trade  training  is  of  no 
great  consequence.  It  is  rather  the  organization  and  methods  of  repre- 
sentative schools  which  are  something  more  than  experiments  that  we 
wish  to  know.  The  chief  object,  therefore,  has  been  to  draw  from 
original  and  other  sources  the  facts  which  should  most  clearly  show 
the  actual  progress  which  has  been  made  relative  to  the  introduction 
and  prosecution  of  studies  in  manual  training  and  in  trade  schools,  and 
their  influence  on  the  individual.  Only  those  sources  which  are  con- 
sidered most  authentic  have  been  used  to  supplement  the  original 
inquiries  of  the  Department. 
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CHAPTER  L 

P&ESEHT  STATirS  OF  DTDUST&IAL  EDUOATIOV  DT  THE  UNITED 

STATES. 

The  present  status  of  the  industrial  education  movement  in  the  United 
States  is  i>eculiar.    Perhaps  not  more  so,  however,  than  its  develop- 
meat  from  its  inception.    It  is  one  outcome  of  t]ie  feeling  of  dissatis- 
faction with  the  older  methods  of  education  and  the  effort  to  make 
public  education  more  practical.    The  same  feeling  has  manifested 
itself  in  the  reform  of  the  college  course  by  reducing  the  amount  of 
classical  study  required,  by  the  introduction  of  elective  courses,  the 
adoption  of  the  seminary  method,  and  the  extension  of  the  laboratory 
method  in  scientific  study.   As  far  as  industrial  education  is  concerned, 
this  movement  made  its  beginning  and  has  reached  its  highest  develop- 
ment in  schools  of  a  scientific  or  technological  character.    These  schools, 
the  first  of  which  is  only  about  thirty  years  old,  now  rank  in  their  kind 
with  any  in  the  world,  and  taken  all  in  all,  as  educational  institutions, 
they  are  of  equal  rank  with  the  best  universities.    From  these  schools  the 
movement  has  extended  through  the  agricultural  colleges  until  it  has 
reached,  and  is  now  transforming,  the  methods  of  instruction  in  the  pub- 
lic schools.    Its  immediate  influence  on  the  public  schools  has  in  many 
instances  been  through  schools  established  by  private  enterprise  for 
manual  education.    The  success  of  these  exi)erim en ts  has  determined 
the  fate  of  the  new  education.    Some  of  the  larger  public  schools  have 
carried  the  experiment  to  success  and  have  been  eagerly  followed  in 
the  work  by  the  more  ambitious  of  the  smaller  ones.    Several  states 
have  indorsed  the  movement  by  appropriations  and  others  by  legisla- 
tion permitting  its  adoption  in  public  schools. 

The  schools  which  would  properly  l)e  included  in  any  consideration  of 
the  subject  of  industrial  education  differ  very  much  in,  character.    From 
the  school  which  aims  to  give  the  pupil  simple  educational  exercises  in 
drawing,  modelling,  and  wood  working,  to  the  schools  which  turn  out  the 
skilled  designer,  dyer,  or  mechanical  engineer,  is  a  long  step.    Between 
these  two  extremes  are  schools  of  various  grades  and  characters.   To  pre- 
sent all  these  without  some  attempt  at  classification  would  give  but  a  con- 
fused idea  of  the  progress  that  has  been  made  by  the  industrial  movement 
in  education.    The  line  of  demarcation  between  schools  of  such  various 
aims  and  methods  as  those  considered  is  not  sharply  drawn;  but  we 
could  hardly  exj)ect  to  find  it  otherwise.      Many  of  the  courses  of 
instruction  offered  by  the  schools  are  confessedly  experimental  and 
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quite  naturally  follow  widely  different  lines.  Manual  training,  simply 
as  an  educational  feature,  is  found  ipore  commonly  in  courses  of  the 
grammar  and  high  school  grades.  Tiie  best  schools  are  not  all,  how- 
ever, under  public  management.  Some  of  the  earliest  schools  'were 
established,  and  are  still  successfully  carried  on,  entirely  by  private 
enterprise.  The  simple  exercises  in  drawing,  modelling,  and  wood 
working,  which  have  characterized  the  beginnings  in  some  of  the  pub- 
lic schools,  are  quite  different  from  such  complex  courses  as  are  offered 
in  the  Saint  Louis,  Chicago,  or  Baltimore  manual  training  schools.  Some 
of  the  higher  grade  schools,  too,  of  more  complex  organization  will  be 
found  with  departments  that  might  be  classed  as  strictly  manual  train- 
ing, while  having  also  the  technological  department.  The  line  between 
the  trade  and  technical  schools  will  in  some  cases  be  more  difficult  of 
definition.  The  so-called  trade  schools  may  be  said,  in  general,  to  train 
apprentices,  while  the  technical  schools  turn  out  men  thoroughly 
instructed  and  trained  in  all  that  science  as  well  as  manual  skill  has 
accomplished.  Any  classification  that  might  have  been  made  would 
be  arbitrary  and  probably  open  to  criticism.  The  classification  that 
ha«  been  adopted  had  for  its  aim  the  bringing  together  of  schools  of 
the  same  general  purposes  and  character.  It  was  thought  that  a  much 
clearer  idea  could  thus  be  gained  of  what  has  been  accomplished  along 
the  different  lines  followed  by  the  various  schools. 

As  presented  in  this  chapter  the  schools  are  separable  into  four 
classes,  viz.,  manual  training  schools,  trade  and  technical  schools, 
agricultural  colleges,  and  institutes  of  technology. 

MANUAL  TRAINING. 

Manual  training  in  the  public  schools  will  be  found  to  have  been 
more  often  the  subject  of  experiment  in  the  northeastern  states,  perhaps, 
than  anywhere  else.  Massachusetts,  New  Jersey,  and  New  York  seem 
to  have  led  in  the  number  of  experiments,  though  it  certainly  can  not 
be  said  that  any  single  one  of  these  experiments,  or  the  results  attained 
by  any  one,  overshadows  in  importance  those  that  have  been  made  in 
Baltimore,  Chicago,  Omaha,  Philadelphia,  or  Toledo.  But  in  these 
states  the  movement  seems  to  have  made  more  progress  in  the  smaller 
cities  and  towns.  In  New  Jerspy  the  reason  is  clear.  The  encourage- 
ment which  the  state  has  officially  given  by  duplicating  any  sum  be- 
tween J500  and  $5,000  which  might  be  subscribed  or  appropriated  has 
tempted  some  of  the  smaller  places  to  give  the  work  a  trial  where  it 
probably  "would  not  have  been  thought  of  without  the  state's  offer.  In 
several  other  states  there  has  been  state  action  in  the  line  of  permissive 
legislation — either  authorizing  taxation  or  allowing  school  boards  to 
take  measures  to  incorporate  manual  training  with  the  branches  already 
taught  in  the  public  schools.  So  that  whatever  may  have  been  done 
in  these  states  is  the  result  of  local  legislation  and  may  be  assumed  to 
represent  local  sentiment.    It  may  probably  be  said,  too,  that  if  the 
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mauaal  traiDing  instruction  has  been  retained  in  most  of  these  i)hices, 
it  has  been  from  a  feeling  of  satisfaction  with  the  results  of  the  trial. 

In  the  South  different  conditions  prevaiL    But  here,  too,  the  move- 
ment has  made  a  good  deal  of  progress.    The  industrial  element  has 
been  incorporated  in  very  many  of  the  schools  established  for  the 
benefit  of  the  colored  people.    These  schools  are  not  generally  of  a 
pnblic  character,  thonghin  many  cases  the  state  has  freely  voted  funds 
for  their  support.    The  expenses  of  attendance  are  small,  however,  and 
frequeutly  tuition  can  be  obtained  free  of  charge.    The  schools  usually 
offer  instruction  for  all  grades  from  the  preparatory  to  the  theological 
student.    The  normal  and  agricultural  courses  will  be  found  prominent 
featores.    The  John  F.  Slater  fund  divides  its  income  of  about  $45,000 
among  forty-four  different  schools  for  the  colored  race.    The  fund  as 
now  administered  is  doing  much  to  advance  the  cause  of  industrial 
training.    Whatever  the  result  of  this  training  upon  the  graduates,  it 
oflfers,  under  the  plans  adopted  in  many  schools,  the  opportunity  to  the 
students  of  paying  in  great  part  the  expenses  of  their  education  in  work. 
Generally  it  is  not  possible  to  point  to  positive  results  of  the  industrial 
training  upon  the  occupations  of  the  graduates.    The  demand  for 
teacbers  and  ministers  of  the  colored  race  all  over  the  South  seems  to 
take  np  nearly  all  the  better  and  more  proficient  of  the  graduates. 

In  the  adaptation  and  application  of  manual  training  x)rinciples  to 
the  needs  of  different  schools,  it  often  happens  that  the  methods  and 
extent  of  the  work  are  greatly  modified  by  varying  local  conditions. 
The  public  schools,  for  example,  in  whose  curricula  the  new  discipline 
is  tentatively  incorporated,  can  not,  as  a  rule,  carry  it  much  beyond 
the  elementary  ex'ercises  of  drawing,  modelling  in  clay,  and  the  simple 
manipulations  of  carpentry,  with  plain  sewing  and  cooking.    The  ex- 
pense of  equipment  and  the  cost  of  maintenance  (to  say  nothing  of  its 
inexpediency  from  an  educational  point  of  view)  forbid  the  further  ex- 
tension of  the  experiment,  at  least,  outside  the  larger  cities.    Thus,  in 
tbe  public  schools  of  Somerville,  Massachusetts,  sewing  is  the  sole 
branch  of  manual  training;  in  the  high  school  at  Albany,  Kew  York, 
wood  work  and  sewing  are  taught;  while  in  the  Philadelphia  Manual 
Training  School,  drawing,  clay  modelling,  and  tool  instruction  com- 
prise the  whole  of  this  special  instruction. 

In  the  great  incorporated  manual  training  schools  like  those  at  Chi- 
cago and  Saint  Louis,  on  the  other  hand,  a  more  thorough  course  is 
pursued,  including  carpentry,  wood  turning,  patternmaking,  cabinet 
work,  foundery  work,  forging,  machine  shop  work,  etc.  The  methods 
of  teaching  adopted  in  these  institutions  are  analogous  to  those  in 
vogue  in  institutions  of  technology  and  other  professional  schools 
where  the  student  acquires  a  knowledge  of  science  not  from  text-books 
merely,  but  from  a  severe  course  of  practice  and  experimentation  in 
the  laboratory. 
A  glance  at  some  of  the  ways  in  which  manual  training  has  been 
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supported  in  the  public  schools  may  prove  interesting  and  instractive. 
In  Jamestown,  Kew  York,  where  a  begiiming  was  made  as  early  as 
1874,  the  funds  were  for  a  long  time  raised  by  subscription  and  by  ex- 
hibitions given  by  the  students-  Even  now,  though  the  city  makes  an 
appropriation,  much  of  the  money  is  raised  in  this  way.  In  Hoboken, 
New  Jersey,  public  spirit  has  been  at  the  back  of  the  movement.  An 
organization  of  the  citizens — the  Hoboken  Industrial  Association — 
started  the  movement,  and,  while  both  the  state  and  city  have  joined 
in  the  support,  has  continued  in  the  management  The  state  of  New 
Jersey,  as  already  noted,  has  for  several  years  generously  shared  with 
any  town  or  city  complying  with  certain  conditions  in  the  support  of 
manual  training.  At  Toledo  the  manual  training  school  was  a  gift  to 
the  city.    At  Baltimore  the  city  has  from  the  first  borne  all  the  expense. 

The  ways  in  which  the  public  schools  offering  manual  training  dis- 
tribute their  benefits  are  various.  For  not  in  all  the  schools  does  every 
pupil  receive  the  benefits  of  the  training.  On  the  contrary,  the  cusjtom 
would  seem  to  be  more  frequently  the  other  way.  In  Baltimore,  for 
example,  the  manual  training  course  is  a  distinct  high  school  course 
which  the  pupil  must  choose  as  he  would  choose  the  English  or  the 
classical  course.  This  plan  has  come  to  be  a  favorite  one  in  the  organi- 
zation of  manual  training  high  schools  in  the  larger  cities.  In  Omaha, 
on  the  other  hand,  the  manual  training  is  an  exercise  which  may  be 
taken  by  high  school  pupils  in  addition  to  the  regular  studies.  Going 
to  Jamestown  a^ain,  we  find  the  training  offered  to  certain  selected 
students  below  tne  high  school  only,  while  at  Mont  Clair,  New  Jersey, 
the  manual  training  work  is  introduced  in  some  way  to  all  the  grades 
from  the  lowest  up  to,  not  into,  the  high  school.  Washington  goes  a 
step  farther  than  Mont  Glair  and  offers  manual  training  as  an  elective 
to  high  school  students.  The  plans  4n  operation  in  the  Washington 
schools  provide  for  what  is  probably  the  most  complete  of  the  systems 
of  manual  training  in  the  public  schools. 

Many  schools  described  in  the  succeeding  pages  as  institutions  of 
manual  training  are,  to  a  certain  extent,  schools  of  apprenticeship, 
though  the  brief  courses  pursued  in  them  seem  wholly  inadequate  for 
the  mastery  of  any  trade.  Of  course  the  scope  of  its  training  deter- 
mines the  rank  and  the  category  to  which  a  school  belongs,  for  it  is  the 
grade  of  work  done  by  a  school  or  college,  and  not  the  title  that  it 
bears,  that  indicates  its  relative  educational  position,^  and,  judged  by 
this  standard,  many  so-called  technical  and  trade  schools  gravitate  to 
the  manual  training  level. 

ALABAMA. 

The  Emerson  Institute  at  Mobile,  an  institution  for  the  freedmen  in 
the  South,  under  the  care  of  the  American  Missionary  Association, 
has  an  obligatory  manual  training  course  of  wood  work  for  boys  and  of 
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sewing  and  cooking  for  girls.  In  the  wood  working  department  it  is 
tlie  end  and  aim  to  have  pupils  become  acquainted  with  all  the  ordinary 
iools  of  carpentry,  to  give  them  a  general  knowledge  of  wood  working 
principles,  and  to  afford  them  the  best  possible  training  by  practice. 
In  sewing  the  same  object  is  kci)t  in  view.  Ilegular  instruction  in  all 
kinds  of  plain  sewing  is  given  to  girls  of  all  grades  up  to  the  seventh 
year. 

At  Talladega  College  manuAl  training  holds  a  prominent  place  in 
the  school  work.  The  training  for  boys  begins  with  the  third  and 
fouiili  grades  by  instruction  in  knife  work.  This  is  preparatory  to  the 
work  which  may  be  regarded  as  more  distinctly  industrial — carpentry, 
which  extends  through  the  fifth,  sixth,  seventh,  and  eighth  grades. 
In  the  ninth  grade  mechanical  drawing  is  introduced.  In  the  tenth 
grade  instruction  is  given  in  agriculture  and  horticulture. 

For  the  girls  a  graded  course  of  instruction  in  sewing,  cooking,  etc., 
is  arranged.  The  course  begins  with  f lain  needlework  in  the  third 
grade  and  extends  through  the  seventh  grade  including  the  cutting 
and  fitting  of  garments.  Cooking  is  taken  up  during  the  eighth  grade. 
Buriug  the  ninth  and  tenth  grades  there  is  instruction  in  nursing,  with 
special  study  in  hygiene. 

The  Tttskegee  Normal  and  Industrial  Institute,  a  school  for  training 
(X)lored  young  men  and  women,  at  Tuskegee,  was  established  by  an  act 
of  the  Alabama  legislature  in  1880.  Its  beginning  was  made  in  a 
church,  July  4, 1881,  with  30  students  and  1  teacher.  The  school  now 
occupies  several  substantial  buildings  and  owns  1,400  acres  of  land. 
In  the  tenth  year  (1890-'91)  from  its  foundation  it  had  31  officers  and 
teachers,  and,  including  the  training  school,  an  enrolment  of  731  stu- 
dents, representing  13  states. 

The  state  has  from  the  first  contributed  to  the  funds  of  the  school. 
The  appropriation  of  $2,000,  annually  made  for  the  support  of  the  in- 
stitution, was  increased  by  the  session  of  1883  to  $3,000  annually.  All 
of  this  appropriation  is  used  to  pay  tuition. 

The  work  of  the  school  includes  a  preparatory  course  of  three  years 
and  a  normal  course  of  four  years.  The  agricultural  and  mechanical 
work  is  carried  on^  in  connection  with  the  normal  course,  which  is  de- 
signed to  give  a  thorough  English  education.  The  course'as  planned 
has  for  its  object  "  to  teach  the  dignity  of  labor  j  to  teach  the  students 
how  to  work,  giving  them  a  trade  when  best;  and  to  enable  students 
to  pay  a  portion  of  their  expenses  iu  labor.^  In  accordance  with  this 
plan  work  is  required  of  all  students. 

On  the  school  farms  a  special  effort  is  made  to  give  the  students  les- 
sons in  practical  farming.  The  work  not  only  furnishes  valuable  em- 
ployment to  the  students  but  supplies  largely  the  demands  of  the 
school.  There  is  a  brickyard  and  a  saw  and  planing  mill  in  connection 
with  the  farms.  All  the  buildings  on  the  school  grounds  have  been 
erected  by  students'  labor.    The  bricks  were  made  by  them,  and  the 
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lumber  was  sawed  and  worked  up  by  tliom.  In  addition  to  this,  bricks 
and  lumber  are  sold  and  made  to  contribute  to  the  funds  of  the  school. 

Oaqientry  is  also  a  branch  of  work  taught  and  practised  in  the 
school.  Much  of  the  furniture  used  in  the  school  as  beds,  tables, 
benches,  wardrobes,  etc.,  has  been  manufactured  in  the  shop  of  the 
school.    In  this  connection  painting  is  also  taught. 

A  well  furnished  printing  ofl&ce  offers  instruction  and  practice  in  job 
and  book  work.  All  of  the  printing  needed  by  the  school  is  done  here, 
as  well  as  much  job  work  from  which  an  income  is  derived.  Some 
instruction  is  also  given  in  blacksmithing,  tinsmithing,  shoemaking, 
and  harness  making. 

For  the  girls  a  sewing  room  and  a  well  equipped  laundry  furnish  op- 
portunities for  instruction  in  their  respective  departments.  Here  many 
articles  are  made  for  sale  to  the  students,  and  in  the  laundry  the  work 
of  the  school  is  done. 

This  school  is  a  type  of  a  Iftrge  class  in  the  South.  The  characteris- 
tic feature  of  the  class  is  the  combination  of  manual  work  and  book 
work  with  an  educational  aim,  the  manual  work  contributing  at  the 
same  time  to  the  equipment  and  maintenance  of  the  school  and  to  the 
payment  of  the  expenses  of  the  students. 

CALIFORNIA. 

At  Oakland  a  manual  training  department,  in  connection  with  the 
public  schools,  was  inaugurated  in  1890. 

The  Cogswell  Polytechnic  College  of  San  Francisco  is  an  institution 
of  hi^h  school  grade,  according  to  the  report  of  its  president,  with  a 
department  of  manual  training.  The  president,  writing  under  date  of 
August  7,  1891,  says: 

Only  the  carpenter  shop,  blacksmith  shop,  modelling  and  carving 
rooms  are  in  operation  now,  in  addition  to  the  drawing  and  high  school 
course  of  studies.  The  first  class  was  graduated  in  May  last,  so  that 
the  time  is  evidently  too  short  in  which  to  test  the  value  of  their  train- 
ing, and  they  will  hardly  represent  what  we  expect  to  accomplish  when 
all  departments  are  in  working  order. 

There  were  21  graduates  in  1891, 14  girls  and  7  boys. 

CONNECTICUT. 

In  the  Formal  Training  School  of  N^ew  Britain  all  the  classes  are 
trained  in  the  sloid  system  of  wood  work.  Scholars  of  the  model  schools 
are  also  instructed  in  the  use  of  tools,  and  practice  regularly  in  the 
workshop.  The  kindergarten  department  of  this  school  does  a  related 
but  independent  work  in  training  kindergartners. 

In  the  public  schools  of  New  Haven  a  systematic  course  of  lessons  in 
carpentry,  cooking,  and  sewing  is  given.  Instruction  was  commenced 
November  1, 1886,  and  since  that  time  10  classes  of  24  boys  each,  mak- 
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iBg  one  class  from  each  grammar  school,  have  received  two  hours'  iu- 
strnction  each  week.  Drawing,  modelling  in  clay,  and  constraction 
work  with  paper  and  pasteboard  for  materials,  as  taaght  in  the  primary 
grades,  are  the  branches  taken  np. 

FLORIDA. 

The  Florida  state  superintendent  of  public  instruction,  writing  in 
18SS,  stated : 

Many  of  the  principal  schools  in  the  cities  and  towns  have  introduced 
the  ordinary  tools  of  the  trades,  and  placed  a  bench  and  table  in  the 
bnUduig,  and  pupils  are  being  made  familiar  with  their  use.  This  is 
our  beginning;  we  hope  to  press  it  to  the  front  until  we  shall  make  our 
system  of  public  education  thoroughly  practical.  In  our  normal  schools 
(state)  wo  are  training  our  teachers  of  both  races  for  this  work. 

At  Jacksonville,  in  1887,  manual  training  was  introduced  in  the 
colored  graded  schools,  with  60  boys  and  58  girls  in  attendance.  The 
work  of  instruction  was  begun  in  a  two-story  building,  the  lower  floor 
being  occupied  by  the  boys,  the  upper  by  the  girls.  This  school  re- 
ceives $1,000  a  year  from  the  income  of  the  Slater  fund. 

GEORGIA. 

At  the  Atlanta  University  a  three  years'  course  of  mechanics,  con- 
sisting of  work  in  wood  and  iron,  is  laid  out  for  all  students.    Seven 
and  a  half  hours  a  week  are  given  to  this  work  during  the  course.    In 
the  first  year  the  use  of  tools  and  the  general  principles  of  wood  work- 
ing—mortising, tenoning,  dovetailing,  etc.,  the  measuring  of  lumber, 
and  kindred  manipulations  are  taught.    In  the  second  year  this  coarse 
is  continued  and  extended,  and  wood  turning,  patternmaking,  and  me- 
chanical drawing  are  taken  up.    The  use  and  care  of  the  blacksmith's 
forge  and  tools,  the  principles  of  forging,  the  tempering  of  steel,  etc., 
are  learned  in  the  third  year.    Boys  in  this  college,  and  in  its  prepara- 
tory and  normal  departments,  not  only  take  the  above  course,  but  they 
are  also  taught  the  principles  of  farming  and  gardening.    Besides,  an 
outfit  of  type  and  a  printing  press  now  belong  to  the  equipment  of  this 
department,  and  the  printer's  art  will  be  among  the  subjects  taught. 
The  building  used  by  this  department  was  put  up  in  1884.    It  is  of 
bricky  100  by  44  feet,  and  three  stories  high.    It  is  divided  into  suitable 
rooms  fitted  up  for  the  several  branches  of  the  mechanic  arts.    One 
room  is  ftimished  with  30  cabinet  benches,  each  supplied  with  a  full 
set  of  tools.     In  another  room  are  12  wood  turning  lathes  run  by 
steam.    A  forge  room  has  been  added  and  12  forges  and  anvils  are 
in  use.    Another  room  is  used  for  mechanical  drawing.    The  furni- 
ture in  this  room  was  made  by  the  students. 

For  several  years  various  forms  of  manual  training  have  been  in  vogue 
at  the  University  of  Georgia.    Quito  recently  (1888)  a  department  of 
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meclianical  engineering  has  been  organized,  and  under  the  titie  Georgia 
S('hool  of  Technology  has  taken  ii  place  in  the  first  rank  among  the' 
most  promising  schools  of  the  new  South. 

It  has  been  equipped  with  machinery  and  tools  from  the  best  makers 
and  of  the  latest  patterns  at  a  cost  of  over  $20,000.  The  two-stoiy 
brick  workshop  of  the  school  is  250  feet  long  by  80  feet  wide.  The 
shops  of  the  institution  have  already  won  an  enviable  reputation 
for  the  quality  of  their  iron  and  brass  castings,  perfection  in  gear- cut- 
ting, and  the  beauty  and  variety  of  their  wood  and  other  work.  These 
shops  are  self-supporting,  and  in  addition  contribute  to  the  general 
expenses  of  the  other  buildings.  The  leading  object  of  the  school  is  to 
teach  the  principles  of  science,  especially  those  which  relate  to  the 
mechanic  and  industrial  arts. 

The  school  oflfers  an  education  of  a  high  grade,  founded  on  mathe- 
mTitics,  the  English  language,  the  physical  sciences,  and  drawing,  while 
it  gives  such  &miliarity  with  some  industrial  pursuits  as  will  enable 
the  graduate  to  earn  a  living. 

To  be  admitted  to  this  school,  students  must  be  16  years  old  and 
show  proficiency  in  elementary  English  branches.  Tuition  is  free  to 
residents  o"!  Georgia;  but  a  charge  of  $150  is  made  against  non-resi- 
dents of  the  state.  Every  student  must  take  the  full  course  as  pre- 
scribed ;  there  is  no  elective  course. 

Lectures,  recitations,  and  practice  are  the  means  of  instruction.  The 
course  lasts  four  yeai's  and  consists  of  the  follow*ing  studies  : 

First  year. — ^Algebra  and  geometry ;  free-hand,  linear,  and  in  strumen tal 
linear  drawing,  perspective  sketching,  and  orthographic  and  isometric 
projection;  advanced  grammar,  readings,  and  essays;  shopwork,  includ- 
ing wood  work,  with  elementary  instruction  in  laying  out  work,  the  use 
of  ordinary  hand  tools,  pattern  and  cabinet  work,  and  the  use  and  care 
of  wood  working  machinery. 

Second  year. — Solid  geometry  completed,  plane  and  spherical  trigo- 
nometry, levelling,  topography,  surveying,  and  field  practice  in  com- 
pass and  transit  sjur vey in g;  descriptive  geometry,  shades  and  shadows, 
and  machine  drawings  to  scale;  rhetoric,  readings,  and  essays;  physics, 
including  general  properties  of  matter,  motion  and  machines,  hydro- 
stati(is,  pneumatics,  and  acoustics;  general  chemistry — ^non-metals, 
metals,  and  lectures  on  technical  subjects ;  shop  work,  including  iron  work, 
the  simpler  lathe  operations,  the  ordinary  operations  performed  with 
engine  and  speed  lathes,  upright  drill,  planer  and  sliaper,  and  turret- 
head  screw  machine,  the  simpler  kinds  of  bench  work,  and  practice  in 
the  found ery  in  moulding  and  pouring  iron  and  brass. 

Third  year. — ^Analytical  geometry,  field  practice ^in  plane  table  sur- 
veying, cailculus,  and  map  work;  drawing — spur,  bevel,  and  worm  gear- 
ing, and  machine  designing;  science  of  rhetoric,  political  economy, 
science  of  government,  readings,  and  essays;  engineering — kinematics, 
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medxanisin,  materials,  and  machine  design;  physics,  including  magnet- 
ism and  electricity,  heat  and  light;  chemistry,  including  metallurgy^ 
useful  metals,  and  qualitative  analysis;  physiographic,  lithological, 
and  historical  geology;  shop  work — ^practice  in  the  more  comi>licated 
operations  with  the  lathe  and  planer,  in  the  use  of  the  universal  mill- 
ing machine,  and  in  gear  cutting,  tool  making,  the  care  of  boilers  and 
eigine,  and  foundery  practice. 

fourth  year. — Calculus;  special  problems  in  designing  machinery 
and  graduate  work  in  machine  design;  English  literature,  criticism, 
readings,  original  speeches;  engineering,  analytical  mechanics,  machine 
design,  applied  mechanics,  steam  engineering  and  prime  movers,  labo- 
ratory experiments;  physics — ^laboratory  work;  organic  chemistry,  his- 
torical and  dynamical  geology;  shop  work,  including  the  building  of 
oneor  more  machines,  engineering  and  planing  work,  assembling,  erect- 
ing, and  starting  new  machinery,  making  drawings  and  designing  tools 
and  fixtures  to  be  built  in  the  shop. 

There  are  also  at  Atlanta  two  colleges  for  colored  students,  with  work- 
shops and  a  limited  amount  of  manual  training.  It  was  not  possible, 
however,  to  find  any  students  who  had  attended  these  schools  employed 
in  aotnal  manual  work.  The  demand  for  teachers  of  the  colored  race 
all  over  the  South  seems  to  take  up  all  the  better  and  more  proficiout 
ones. 

In  Clark  University  at  Atlanta,  blacksmithing,  carpentry,  carnage 
making,  wagon  making,  painting,  harness  making,  shoemaking,  print- 
iog,  and  draughting  are  all  taught.    There  was  about  $15,000  worth 
of  work  sold  out  of  the  shops  in  the  year  1880-^1.    A  special  course 
in  the  trade  school  has  been  introduced  whereby  a  student  with  an 
£DgliBh  education  can  devote  all  his  time  to  the  trade  school^  thus 
completing  his  trade  in  a  short  period  of  time.      Housework,  dress- 
making,  and  needlework  are  taught  to  young  lady  students.    In 
ISDO-'Ql,  76  boys  were  enrolled  in  the  trade  school.    The  catalogue  of 
1891-^2  indicates  continued  prosperity  in  this  department  of  Clark 
'  University. 

Si>elman  Seminary,  Atlanta,  is  an  institute  for  women  and  girls,  with 
an  industrial  department  as  a  prominent  feature.  The  manual  branches 
taught  are  housekeeping,  cooking,  washing  and  ironing,  sewing,  dress- 
making, and  printing.  The  teachers  are  all  females,  and  in  the  indus- 
trial department  £here  is  a  special  teacher  in  each  of  the  following 
branches:  Printing,  dresd  cutting  and  making,  sewing,  laundry  work, 
and  domestic  arts.  In  the  aggregate  there  were  515  students  engaged 
in  these  specialties  in  this  school  in  1891. 

There  was  also  a  nurse  training  department,  with  two  teachers  and 
57  pupils  in  1891.  The  course  of  instruction  in  this  department  extends 
through  three  years,  and  is  most  practical  and  thorough.  The  authori- 
ties say,  "  We  are  unable  to  supply  the  calls  for  nurses  from  physicians 
in  the  city  who  have  had  our  nurses  care  for  their  patients." 
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The  state  lias  recently  made  provision  for  a  girls'  industrial  txainiDg* 
scliool,  giving  the  old  capitol  grounds  at  Milledgeville  and  liberal  ap- 
propriations. 

ILLINOIS. 

In  the  state  of  Illinois  manual  training  has  a  place  in  the  public 
schools  of  several  cities. 

At  Beardstown  boys  from  the  seventh  and  eighth  grades  have  the 
option  of  pursuing  shop  work.  In  1887  a  basement  room  was  fitted  up 
for  this  work,  and  furnished  with  benches  and  wood  working  tools. 
The  course  of  shop  work  is  designed  to  occupy  two  years'  time,  each 
class  averaging  two  and  one-half  hours  per  week. 

The  only  items  of  special  interest  relating  to  this  movement  are  the 
cost  of  the  plant  and  the  current  expenses.    These  are  given  as  follows: 

Six  cabiuot  benches $100 

Twelve  sets  of  tools , 50 

Tools  for  general  nse '.  15 

Fixtures  and  furniture... 25 

Incidentals v 10 

.      200 

Tlie  annual  cost  of  carrying  on  the  work  is,  in  detail:  Instruction, 
$250;  materials,  $25;  repairs,  $15;  incidentals,  $10;  total,  $300. 

Among  the  foremost  of  the  schools  of  its  clasp  in  America  is  the  Chi- 
cago Manual  Training  School.  This  institution  may  be  taken  as  a  fair 
rex)resentative  of  its  class.  The  course  of  instruction  is  far  from  super- 
ficial, nor  is  it  devoid  of  the  humanities.  In  mathematics,  science,  and 
drawing  it  takes  a  wide  range.  The  course  of  study  and  practice  ex- 
tends over  three  years.  It  is  not  necessary  to  speak  in  detail  concern- 
ing the  thoroughness  of  the  instruction  given.  It  is  essentially  the 
same  in  amount  and  in  character  as  the  course  of  the  Saint  Louis 
school,  very  fully  described  in  another  place.  It  is  sufficient  to  say  that 
graduates  of  this  school  are  admitted  without  examination  and  free  of 
conditions  to  the  School  of  Mechanical  Engineering  of  Purdue  Univer- 
sity, the  Polytechnic  School  of  Washington  University,  Sibley  College 
of  Cornell  University,  Rose  Polytechnic  Institute,  Colleges  of  Agri- 
culture, Engineering,  and  Natural  Science  of  the  University  of  Illinois, 
and  the  University  of  Michigan.  This  fact  is  cited  merely  to  show  the 
standing  of  the  school,  and  the  esteem  in  which  it  is  held  by  higher 
educational  institutions.  It  indicates,  too,  something  positive  in  regard 
to  the  amount  of  academic  work  accomplished  in  the  course  of  the  school. 

The  school  has  been  growing  constantly  since  its  opening  in  February 
1884.  The  equipment  has  been  increased  from  time  to  time,  and  in 
1890  the  building  was  considerably  enlarged  to  meet  pressing  demands. 
The  school  has  been  obliged  to  refuse  admission  to  applicants  for  want 
of  sufficient  room.  The  list  of  instructors  for  the  year  1891-'92  num- 
bered thirteen.  For  the  same  school  year  the  number  of  pupils  enrolled 
was  as  follows : 
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Junior  class 156 

Middle  class 108 

Senior  class 71 

Postgraduates 4 


Total 339 

The  taition  fees  charged  are  980,  $100,  and  $120  for  the  first,  second, 
and  third  years,  respectively.  The  annual  deficit  is  made  ap  by  the 
Commercial  Club  of  Chicago,  the  founder  and  owner  of  the  school. 
Deserving  boys  who  are  prepared  for  the  school  are  frequently  admit- 
ted without  pajrment  of  fees. 

It  should  not  be  overlooked  that  ^^  education,  not  manufacture,  is  the 
idea  underlying  the  manual  training"  given  in  this  and  in  all  other 
schools  of  the  class;  and  it  is  the  educational,  not  the  commercial,  vahie 
of  the  training  which  is  most  prized.  The  committee  on  annual  exhibit 
of  drawings  at  this  school  said  of  the  work: 

Your  committee  is  especially  pleased  to  notice  the  attention  given  to 
freehand  drawing,  believing,  as  it  does,  that  the  ability  of  the  work- 
man to  use  his  pencil  freely  in  the  expression  of  his  thought  is  an  impor- 
tant factor  in  an  industrial  development.  The  mechanic  who,  perceiv- 
ing how  an  improvement  may  be  made  in  this  or  that  portion  of 
machinery,  or  who,  conceiving  an  original  thought,  is  unable  to  explain 
the  same  by  a  sketch,  is  sadly  deficient  and  can  not  compete  with  the 
workman  educated,  not  only  to  independent  thinking,  but  in  the  free 
expression  of  the  same.    •    •    • 

We  take  pleasure  in  commending,  not  only  the  work  of  the  pupils  in 
following  the  course  of  instruction  used,  but  the  course  of  instruction 
itself,  as  tending  to  give  them  at  an  early  age,  and  even  without  their 
recognizing  its  importance,  knowledge  and  skill  which  Vill  be  of  the 
greatest  importance  to  them  in  any  future  work  of  civil,  mechanical, 
mining,  or  electrical  engineering,  or  indeed  in  almost  any  work  of  man- 
ufacture or  construction. 

The  graduates  of  the  school  now  number  307.  Dr.  Belfield,  the  direc- 
tor of  the  school,  has  collected  some  interesting  facts  in  regard  to  the 
occupations  followed  by  23G  graduates,  not  including  the  class  of  1892. 

OCCUPATIONS  OF  GRADUATES  OF  THE  CHICAGO  MANUAL  TBAINIIiG  SCHOOL. 


OccapatioD. 


In  hij^her  schooln  of  tfichnology , 
Ib  higher  schools  of  literature  . 
Ib  higher  schools  of  law 


Total  in  higher  institutions. 


la  mxmufactiiring establishments  as  designers  .... 

In  manafactaring  establishments  as  foremen 

In  mannfiicturing  establishroents  as  drau^htaraen. 
In  manafactaring  establishments  aa  machinists  . . . 
In  mana£u;taring eatablishments  as  electricians.... 


Total  in  manufactoring  establishments 


Architects  and  in  architects'  offices 

CiTil,  mechanical,  and  mining  engineers 
Teftcbers  of  drawing  and  shop  work  .... 

Clerks,  bookk^iepors,  salesmen,  etc 

Hlaeellaneoas .^ 

Unknown 

Deceased 


Total  graduates. 


Gradu* 
ates. 


54 
12 


71 


4 

U 

21 
11 

10 


«a 


9 
17 
« 
54 
8 
9 
3 


\ 


*&\^ 
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The  great  success  of  the  Chicago  Manual  Training  School  has  led  ta 
the  establishment  by  the  city  of  a  public  institution  of  the  same  char- 
acter, called  the  English  High  a^id  Manual  Training  School.  A  new 
building  was  put  up,  which,  together  with  the  site  and  equipment,  cost 
about  $70,000.    The  school  was  opened  September  3, 1890. 

As  this  is  one  of  the  latest  schools  of  its  class,  established  with  a  gen- 
erous equipment,  it  may  be  interesting  to  look  at  its  course  of  study. 


COUBSB  OF  STUDY. 

niflST  TSAB. 


First  tezm. 


Sooond  tenB* 


Third  term. 


Algebra. 

Physical  jEeoffmpbv,  with  pri- 
mary principles  oiafttronomy. 


Algebra.  Algebra 

Firnt  part  of  natnzal  philee-     Phyaioal  geography,  with  pri 
opby.  mary  pi-inciplee  of  geology'. 

English  and  basmees  letter  writing  thronghcnit  the  year 
Free-hand  and  mecTinnical  drawing  one  honr  a  day  tor  three  terms. 

Carpcutry  and  joinery.  |  Wood  turning.  |  Pattern  and  cabinet  making. 

Twelve  lectures  on  wood  as  material  for  building  and  manafactares. 

BECONO  TXAII. 


Plane  [geometry. 
General  history. 


English  and 


Solid  geometry. 
General  history. 


Conic  sections   or  oonunercial 

arithmetic. 
Creneral  luatory. 


'eneral  comiiosltion,  three  terms, 
unemistry  or  Dookkeeping,  three  terms. 
Mechanical  drawing,  one  hour  a  day  tbroagbont  the  year. 
Moulding  and  casting.  I  Forguig  and  welding.  Tempering,  soldering,  and  bras* 

I  ing. 

Twelve  lectures  on  metaU  as  material  for  building  and  manufactures. 


TnntD  YEAB. 


Descriptive  geometry  or  book- 
keeping. 

ICatural  philosophy  or  com- 
uiereial  arithmetic 

English  literature. 

Civil  government. 

Ma<;hine  drawing. 

Machine  shop  M'ork. 


Trigonometry  or  bookkeeping. 
Light  and  electricity  or  com- 
mercial law. 
English  literature. 
Political  economy. 
Architectural  drawing. 
(Construction  of  machines. 


Twelve  lectures  on  machinery 
and  )K>wer. 

After  the  first  year  pupils  may  elect  the  commercial  or  scientific  course;  and  the  choniioal  in 
place  of  the  metal  laboratorjr  work. 
Stenography  and  typewriting  are  elective  after  the  second  year. 


Surreyine  or  bookkeeping. 
Beview  o?  the  sciences  or  com- 
mercial law. 
Enj^lish  literature. 
Pditical  economy. 
Topo^aphical  drawing. 
Kuaning  and  care  of  engines. 


During  the  year  1891-'92  there  were  250  pupils  enrolled.  Of  these 
175  were  in  the  first  year,  61  in  the  second,  and  23  in  the  third. 

The  exi)euditures  during  the  year  for  the  maintenance  of  the  school 
were  $19,798.47,  of  which  $17,688.38  was  for  the  salaries  of  the  13 
teachers  employed.  The  average  expense  per  pupil  was  $76.44,  or,  if 
based  on  the  average  number  enrolled  (217),  instead  of  the  total  num- 
ber (259),  $91.24  per  pupil. 

At  Peru  a  rudimentary  forin  of  manual  training  has  been  in  vogue 
in  the  public  schools  for  several  years.  The  town  has  fitted  up  a  wood 
working  shop  capable  of  accommodating  a  class  of  twenty.  The  hoys 
of  the  i)ublic  schools  take  daily  lessons  for  five  days  in  the  week  in 
this  shop.  The  instruction  relates  to  the  care  .ind  use  of  tools,  the 
nature  of  materials,  and  practical  designing  of  simple  objects.    For 
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tlie  i^irlSy  sewing  lessous  are  provided.  Kotbiug  is  attempted  beyond 
plain  sewing,  catting,  and  fitting.  Wood  carving,  in  connection  with 
drawing  lessons,  completes  the  course  of  manual  exercises. 

ZKDZANA. 

In  the  city  of  Indianapolis  manual  training  has  recently  received  a 
powerfal  impetus  by  the  action  of  the  school  board.  In  a  small  way, 
and  us  a  matter  of  expmmeiit,  manual  exercises  in  woo<l  4:nrDing  had 
been  previously  introduced  into  the  curriculum  of  the  municipal  high 
schooL  At  a  meeting  of  the  school  board  held  May  1, 1891,  that  body 
concurred  in  the  report  of  a  committee  of  its  own  members  recommend- 
ing the  levy  of  a  tax  of  5  cents  on  every  9100  of  taxable  property  as 
authomed  by  the  legi$lature,  for  the  purpoee  of  establishing  and  main- 
taining a  manual  training  schocd.  <'It  seems  the  wisest  plan,"  the 
committee  remarks,  <^^  to  delay  until  next  spring  the  erection  and  full 
equix>ment  oi  such  building.  The  reason  for  tins  is  that  the  funds  are 
not  available  until  tbe  spring  and  autumn  of  1892.'' 

The  course  of  study  in  the  preparatory  class  of  Purdue  University  at 
La  Fayette  embraces  one  year's  work,  including  instruction  in  bench 
work  in  wood,  giving  practice  in  the  use  of  the  carpenter^s  common 
tools  and  machine  work  in  wood,  etc.  Purdue  University  is,  however, 
on  institution  that  aims  at  something  else  than  manual  training.  It 
is,  in  iact,  a  professional  school;  and  any  proper  classification  would 
bring  it  into  the  group  of  technolegieal  schools* 


Mr.  Dupont,  a  prominent  citizen  of  Lonisville,  has  made  a  gift  to  the 
city  of  a  building  which  he  will  turn  over  to  the  proper  authorities  fully 
equipped  for  manual  training  on  condition  that  it  become  a  part  of  Jbhe 
public  school  system,  the  cost  of  this  building  to  be  not  less  than  $75,000. 
In  addition  to  this  Mr.  Dupont  has  expressed  a  willingness  to  expend 
a  great  deal  more  if  necessary.  The  school  will  be  after  the  plan  of  the 
Saint  Louis  Manual  Training  School. 

LOUISIANA. 

At  New  Orleans  University  some  workshop  training  is  given.  Tlie 
end  in  view  is  something  more  than  educational.  An  effort  is  made  to 
make  the  industrial  department  self-supiwrting  by  the  filling  af  outside 
orders.  Instruction  and  practice  are  given  in  carpentry,  cabinetmak- 
ing,  upholstering,  printing,  and  tinsmithing  to  the  boys,  and  to  the 
girls  in  plain  and  fancy  needlework  and,  to  a  limited  extent,  in  cooking. 

In  1887  a  female  college  was  opened  as  a  department  of  Tulane  Uni- 
versity of  Louisiana  under  the  name  of  the  H.  Sophie  Newcomb  Memo- 
rial College.  In  this  college  there  are  15  professors  and  instructors,  and 
provision  is  made  for  the  higher  education  of  young  women.  All  appli- 
cants for  admission  must  be  at  least  15  year^  of  D^gi^  we^&'^qis^  ^\\%<;3»^' 
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ous  examination.  The  regular  courses  of  study — classical^  literary, 
and  scientific — extend  through  four  years  and  lead  to  the  degree  of 
bachelor  of  arts.  Si)ecial  studies  may  be  pursued  for  a  shorter  period 
when  students  elect  to  take  a  partial  course.  The  languages,  ancient 
and  modern  history,  mathematics,  chemistry,  physics,  biology,  geology, 
and  mineralogy  are  included  in  the  course;  and  special  prominence  is 
given  to  drawing,  painting,  design,  modelling  and  casting,  and  wood 
carving.  Tuition  costs  $26  per  quarter.  The  attendance  in  1888-^89 
was  148,  of  which  number  77  were  regular,  11  special  students  in  the 
literary  or  scientific  course,  43  special  art  students,  and  17  were  mem- 
bers of  the  Saturday  art  class. 

Tulane  High  School,  a  department  of  Tulane  University  of  Louisi- 
ana, gives  a  thorough  course  in  manual  training.  The  manual  training 
school  is  not  a  separate  department,  but  a  laboratory  in  wood  and  iron, 
where  instruction  and  practice  render  the  student  quick,  observant,  and 
accurate  with  the  eye,  ready,  skilful,  and  exact  with  the  hand,  and  able 
to  think  in  things  as  well  as  about  them,  and  to  execute  as  well  as  to  de- 
scribe. The  work  is  not  intended  to  teach  trades  to  young  men,  but  to 
make  them  experts  in  the  principles  and  handicraft  of  wood  working, 
iron  and  metal  working,  and  machine  construction. 

In  the  physical  and  mechanical  courses,  drawing  is  considered  ftin- 
damental  and  enters  into  every  course.  All  students  who  enter  the 
high  school  learn  to  draw  as  a  matter  of  general  instruction.  More  than 
three  hours  are  given  to  recitations,  and  an  hour  and  a  half  to  manual 
training  or  drawing,  daily,  except  Saturdays. 

The  catalogue  for  1891-'92  shows  that  the  high  school  faculty  con- 
sists of  fourteen  instructors.  Of  these  Six  belong  to  the  department  of 
manual  training,  viz.,  the  director,  two  instructors  in  drawing,  the  in- 
stri^ctor  in  iron  working,  and  two  instructors  in  wood  working. 

With  regard  to  the  work  the  president  says,  "Our  object  is  general 
training,  not  to  make  artisans.  The  actual  knowledge  acquired  and 
diffused  is  very  large,  and  the  satisfaction  is  general  as  to  the  pupils 
being  taught  to  be  handy  and  useful.  We  are  satisfied  as  to  the  out- 
come.'' 

Straight  University,  a  school  for  colored  students  at  New  Orleans, 
has  nearly  600  in  the  college,  normal,  college  preparatory,  common 
English,  and  primary  departments.  Special  attention  is  given  to 
manual  training.  There  is  a  two  years'  course  of  wood  work,  of  an 
hour  a  day,  for  the  seventh  and  eighth  'grades.  The  main  features  of 
the  work  are  as  follows : 

Seventh  grade. — Planing  to  a  true  surface;  laying  out  work,  includ- 
ing measuring  with  the  rule  and  marking  with  knife  and  gauge;  sawing 
to  the  line;  boring,  gluing,  driving  nails  and  screws;  sandpapering; 
making  box-joint,  dado,  mortise,  tenon  and  groove. 

Eighth  grade. — Making  mitre  joint  (square,  octagon,  and  hexagon); 
regular  and  irregular  bevels  (using  the  steel  square);  scarf  joint;  dove 
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tail;  lajaog  out  curved  work;  planing  and  chiselling  curved  surfaces; 

sawing  curved  lines;  bending  by  sawing  and  steaming;  making  round 

forms. 

Stadents  during  this  course  are  required  to  make  out  bills  of  mate- 
rials for  their  exercises,  and  from  other  drawiugs,  also,  to  make  occa- 
sional working  drawings;  to  learn  the  names  of  tools  and  their  parts, 
their  uses,  and  the  reasons  for  their  characteristics;  facts  about  mate- 
rials nsed;  to  observe  in  what  way  and  where  the  principles  in  the 
exercises  enter  into  construction,  and  to  learn  as  far  as  possible  the 
scientific  basis  on  which  they  rest.  They  are  expected,  within  reason- 
able limits,  to  read,  plans  of  wood  construction  and  to  execute  thein 
intelligently. 

The  girls  receive  instruction  in  sewing,  mending,  dressmaking,  wash- 
ing)  ironing,  and  other  kinds  of  domestic  work.  Students  of  both  sexes 
are  taught  printing. 

SfARTLAND. 

On  March  3, 1884,  a  school  for  manual  training  was  opened  in  Balti- 
more nuder  the  control  of  the  board  of  commissioners  of  public  schools. 
At  the  start  it  had  sixty  students.    • 
.     The  course  of  instruction  covers  three  years.    In  the  first  year  it  in- 
elndes  arithmetic,  algebra,  geometry,  mensuration,  English  language, 
history,  geography,   physiology,   physics,  geometrical   drawing  and 
sketching,  carpentry,  wood  turning,  forging,  and  the  proper  care  and 
ase  of  tools;  in  the  second  year,  algebra,  geometry,  plane  trigonometry, 
mensuration,  physics,  history,  English  literature,  mechanics,  geometri- 
cal, mechanical,  and  architectural  drawing,  patternmaking,  vise  work, 
welding,  tempering,  soldering,  and  brazing;  in  the  third  year,  geome- 
try, trigonometry,  physics,  mechanics,  bookkeeping,  literature,  chem- 
istry, political  economy,  geology,  engineering,  machine  and  architectural 
drawing  and  designing,  machine  shop  work,  filing,  turning,  drilling, 
planing,  etc.,  and  the  study  of  machinery.    One  hour  per  day  is  given 
to  drawing  and  two  hours  to  shop  work.    There  is  a  preparatory  de- 
partment, with  a  two  years'  course  of  study,  to  which  boys  from  the 
public  schools   are  admitted,   on  recommendation  of  their  teachers, 
without  examination.    Candidates  for  admission  to  the  full  course  must 
be  14  years  old,  and  pass  an  entrance  examination  in  elementary 
studies. 

The  first  class  was  graduated  in  June  1887.  Out  of  the  twenty-five 
young  men  composing  it,  one  is  an  instructor  in  the  school,  one  a  civil 
engineer,  two  electrical  engineers,  one  a  marine  engineer,  one  a  house 
carpenter,  two  patternmakers,  one  a  draughtsman,  one  a  farmer,  one  a 
car  buUder,  one  a  machine  supply  storekeeper,  one  an  architect,  six  ma- 
chinists, one  a  student,  and  two  in  mercantile  pursuits,  all  with  bright 
prospects  for  a  useful  and  prosperous  future.  The  number  of  students 
enrolled  on  December  31, 1887,  was  273, 
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The  seveHth  aunaal  catalogae  of  this  sehool  (1801)  contains  a  report 
by  the  principal  on  the  condition  and  needs  of  this  prosperous  institu- 
tion,   lie  says: 

On  the  31^  of  December,  18S9,  there  were  506  students  on  roll,  of 
whom  9  were  special  students,  and  of  these  6  were  from  the  Johns 
Hopkins  IJniversity.  Since  that  time  211  have  been  admitted  by  per- 
mits and  38  by  transfer,  making  the  total  number  of  stiidents  in  the 
school  during  the  year  755,  of  whom  17  were  graduated  and  310  with; 
drew  from  the  sehool,  leaving  on  the  roll  at  this  time  428  students. 

A  list  of  88  graduates  is  given,  embracing  the  classes  of  1887, 1888, 
1880,  and  1890.  Of  this  numbei-  58  (or  66  per  cent.)  are  draughtsmen, 
engineers,  machinists,  etc. 

The  McDonogh  School,  founded  by  the  terms  of  the  bequest  of  ^ohn 
McDonogh  and  situated  12  miles  northwest  of  Baltimore,  on  an  estate 
of  835  acres,  was  opened  in  November  1873.  The  foundation  is  de- 
signed primarily  for  the  education  of  poor  boys  of  the  city  of  Baltimore, 
in  accordance  with  the  will  of  Mr.  McDonogh. 

The  McDonogh  bequest  now  comx)rises  an  endowment  fund  of 
$728,500,  the  ftirm  and  buildi^igs,  and  several  tracts  of  land  in  Lou- 
isiana. Dr.  Zenas  Barnum  left  at  his  death  in  1882  a  bequest  of  $80,000 
for  the  promotion  of  mechanical  Instruction  and  manual  training  in 
the  McDonogh  school.  One  hundred  boys  were  registered  as  mem- 
bers of  this  school  for  the  year  1800-^1.  Candidates  for  membership 
must  be  poor  residents  of  Baltimore  and  between  10  and  14  years  of 
age.  During  the  school  session  of  forty-two  weeks,  from  August  to 
June,  a  portion  of  the  afternoons  and  of  the  Saturdays  is  devoted  to 
mannal  work.  The  time  so  applied  averages  an  hour  and  a  half  a  day, 
or  nine  hours  per  week.  Farm  and  garden  work,  bee  keeping,  dairying 
the  taking  of  weather  observations,  etc.,  are  taught,  as  well  as  short- 
hand, typewriting,  printing,  and  wood  working.  The  printing  ofiSce 
has  been  in  operation  since  the  summer  of  1883,  and  has  grown  until 
17  boys  are  now  taught  to  set  up  type  and  to  do  presswork.  The  wood 
working  shop,  which  was  opened  in  January  1886,  has  been  gradually 
extended,  so  that  during  the  session  of  1800-'01  a  class  of  16  boys  was 
kept  at  work.  Broom  making  is  also  taught  to  a  limited  extent  dur- 
ing the  winter  months.  The  alumni  of  this  school  number  266,  and  of 
these  104  (or  nearly  40  percent.)  are  engineers  or  engaged  in  some  me- 
chanical business. 

« 

Mr.  Alexander  Chaplain,  secretary  of  the  board  of  school  commission- 
ers, of  Easton,  Talbot  county,  writes  under  date  of  August  5, 1801: 

Three  years  ago  wo  introduced  drawing  into  all  of  the  public  schools 
of  this  county,  and  into  the  central  high  school  we  introduced  manual 
training  also.  Manual  training  is  not  an  annex  to  the  school,  but  an 
int*^grai  part  of  its  curriculum.  The  literary  course  was  not  abridged 
in  any  particular,  but  manual  training  was  introduced  for  its  educa- 
tional value  alone. 
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Ir  the  state  of  Massaclmdetts  much  has  been  done  in  the  direction 
of  mannal  education  in  the  towns  and  smaller  cities.    Some  legislative 
action  has  been  taken,  but  for  any  training  beyond  drawing  it  has 
been  of  a  permissive  rather  than  of  a  mandatory  character.    Chapter 
69  of  the  act  of  1S84  permits  the  purchase  and  use  of  hand  tools  for 
schools,  the  expense  to  be  borne  by  the  town*    Section  1,  chapter  44, 
of  the  public  statutes  requires  industrial  drawing  to  be  taught  in  all 
the  pablic  sehods.    Section  7  permits  every  town  and  requires  every 
city  and  town  having  more  than  10,000  inhabitants  to  give  &ee  instruc- 
tion in  industrial  drawing  to  persons  over  15  years  of  age.    Section  8 
goes  even  farther  and  permits^  any  town  to  establish  and  maintain  one 
or  more  industrial  sehoolB  for  teaching  the  arts,  trades,  and  occupa- 
tions,  and  to  make  special  appropriations. 

Several  towns  and  cities  in  the  commonwealth  have  taken  advantage 
ofthe  statute  to  introduce  the  use  of  hand  tools  into  their  schools, 
while  industrial  drawing  is  a  part  of  the  public  school  instruction  in 
nearly  all  the  larger  places.  Fortunately,  we  have  an  oflBcial  state- 
ment of  the  condition  of  the  schools  of  the  state  in  respect  to  manual 
training  in  the  form  of  a  special  report  of  the  state  board  of  education, 
submitted  to  the  legislature  under  date  of  March  20, 1890.  From  this 
report  and  some  later  returns  we  have  drawn  the  following  summary 
ofthe  instruction  given  in  the  public  schools  of  the  state: 

The  whole  number  of  cities  and  towns  in  the  commonwealth  is  351; 
tbcnainber  in  which  industrial  drawing  is  now  taught  is  201;  the 
mimber  using  models  and  objects  in  connection  with  drawing  is  119; 
the  number  employing  a  special  teacher  in  drawing  is  43.  ^Nearly  80 
Fr  cent,  of  the  school  population  of  the  state,  or  of  pupils  between  the 
ages  of  5  and  15  years,  received  instruction  in  industrial'drawing  dur- 
ing tlie  school  year  1889.  The  board  of  education  employs  an  agent, 
a  graduate  of  the  State  Normal  Art  School,  who  devotes  liis  whole 
time  to  aiding  the  school  authorities  in  introducing  industrial  drawing 
among  the  daily  exercises  of  their  schools. 

Besides  drawing,  a  considerable  number  of  schools  now  offer  some 
other  form  of  manual  instruction,  such  as  cooking,  sewing,  clay  model- 
ling, carjjentry,  or  metal  working. 

Carpentry,  or  wood  work  in  some  form,  is  a  part  of  the  course,  re- 
quired or  optional,  in  the  schools  of  Boston,  Brookline,  Cambridge, 
Easton,  Fall  River,  Springfield,  Waltham,  and  Winchester.  At  Ded- 
ham  a  vacation  school  in  sloid  work,  with  four  classes  of  boys,  is  con- 
ducted. In  the  schools  of  Stoneham  clay  modelling  and  paper  cutting 
are  taught. 

Instruction  in  sewing  finds  a  place  in  the  schools  of  eighteen  cities 
and  towns,  viz.,  Boston,  Brookline,  Cambridge,  Dedham,  Easton,  Fall 
Eiver,  Hyde  Park,  Lawrence,  Maiden,  Milton,  New  Bedford,  Newton, 
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Somerville,  Springfield,  Waltham,  Watertown,  Wollesley,  and  Win- 
cLester.  This  work  is  foniid  more  couiiDonly  in  sebools  of  the  gram- 
mar grade,  though  in  the  case  of  Easton  'the  instniction  begins  with 
the  girls  of  the  primary  schools. 

Cooking  is  tanglit  to  the  girls  of  the  public  schools  in  six  cities  and 
towns,  viz.,  Boston,  Ercokline,  Canton,  Dcdham,  Easton,  and  Winches 
ter. 

The  board,  in  closing  its  report,  says:  <<This  new  element  of  educa- 
tion is  gradually  working  its  way  into  the  schools,  and  will  doubtless  in 
due  time  take  its  proper  place  in  our  courses  of  X)ublic  school  instruc- 
cion."  It  should  perhaps  be  noted  in  this  connection  th^  not  all  of 
this  instruction  is  the  result  of  the  aftpropriation  of  public  funds.  In 
several  cases,  as  at  the  North  Bennet  Street  Industrial  School  in  Bos- 
ton, at  the  English  High  School  in  Cambridge,  at  Easton,  and  at  Fall 
River,  the  training,  although  for  the  benefit  of  the  public  school  pupils, 
is  supported  by  private  means. 

Instruction  in  sewing  in  the  public  schools  of  Boston  has  for  many 
years  been  a  part  of  the  regular  course.  As  long  ago  as  1870  sewing 
was  made  obligatory  in  every  girls'  school,  though  not  in  the  three  up- 
per chisscs.  Instruction  is  now  given  by  special  teachers,  two  hours  a 
week,  to  the  fourth,  fifth,  and  sixth  classes  of  girls  in  all  the  grammar 
schools.  In  some  of  the  grammar  schools  the  instruction  is  continued 
in  the  upper  grades.  The  work  is  confined  to  making  useful  articles, 
either  for  clothing  or  for  domestic  use,  no  ornamental  or  fancy  sewing 
being  attempted.  In  the  first  class,  instruction  is  given  in  cutting 
dresses  and  other  garments. 

As  early  as  18SI  definite  effort  was  made  by  private  individuals  in 
Boston  looking  to  the  introduction  of  manual  training  into  the  gram- 
mar grade  of  the  public  schools.  Repeate<l  effort  was  made  by  the 
pioneers  in  tiiis  work  to  obtain  from  the  school  board  peraiission  for 
classes  to  receive  instruction  at  the  North  Bennet  Street  Industrial 
School,  and  in  September  1883,  before  formal  action  had  been  taken 
by  the  board,  boys  from  the  Eliot  school  were  sent  to  the  North  Ben- 
net street  school  for  instruction  in  carpentry,  printing,  and  shoemaking, 
by  permission  of  Mr.  Charles  E.  Perkins,  chairman  of  the  third  division 
committee.  It  was  not  until  February  27, 1885,  however,  that  a  hear- 
ing was  given  by  the  committee  on  a  manual  training  school  to  a  few 
persons  interested  in  manual  training,  the  subject  under  consideration 
being  the  acceptance  of  an  offer  from  Mrs.  Quincy  A.  Shaw  to  give  to 
pupils  from  certain  schools  training  in  cooking,  housekeeping,  and 
laundry  work  for  girls,  and  printing,  carpentry,  and  shoemaking  to 
boys.  During  the  next  March  (1885)  an  order  was  passed  with  the 
following  cautious  wording,  that  pupils  ^*  whose  parents  or  guardians 
so  request  iu  writing  may  attend  the  industrial  school  on  lirobation 
for  two  hours  weekly." 

In  May  1885  the  first  classes  in  cooking  under  this  order  were 
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started  at  the  North  Bennet  street  school,  papils  coming  from  the 
Hancock  school.  In  October  of  the  same  year  two  cooking  schools 
\rere  stai-ted  simultaneously,  each  receiving  150  pupils  weekly  from 
the  public  schools.  One  of  these  in  Tennyson  street  (Starr  King 
School)  was  supported  by  Mrs.  Henienway,  and  the  other  was  carried 
OD  by  the  North  Bennet  Street  Industrial  School. 

Mrs.  Hemenway  supported  the  Tennyson  street  school  for  three 
years,  when,  in  1888,  its  further  expense  was  assumed  by  the  city. 
The  North  Bennet  Street  Cooking  School  was  always  largely  indebted 
to  iliss  Sarah  B.  Fay,  who  assumed  its  entire  running  expenses  from 
1887  to  1892,  when  its  support  was  assumed  by  the  city. 

These  two  kitchens  were  the  first  public  school  kitchens  in  America. 
It  is  to  the  high  standards  established  by  these  first  two  schools,  and 
to  the  normal  classes  established  later  by  Mrs.  Hemenway,  and  under 
the  able  direction  of  Miss  Homaus,  that  the  excellence  of  the  teaching 
in  the  school  kitchens  of  Boston  is  largely  due. 

In  the  year  1886  another  cooking  school  was  established  by  private 
enterprise  in  Jamaica  Plain,  and  the  school  board  started  another  in 
South  Boston.  The  Jamaica  Plain  school  was  assumed  by  the  city  in 
1888. 

'  In  1888  the  first  experiments  were  made  in  Swedish  sloid,  all  pre- 
vioas  work  with  tools  in  Boston  having  been  based  on  the  Eussiau  course 
of  work.    Modifications  were  at  once  found  necessary  in  the  adaptation 
of  sloid  methods  to  American  needs  and  standards  (prominent  among 
wliich  was  a  satisfactory  system  of  drawing);  but  the  ideas  upon 
which  the  system  is  based  were  found  to  be  so  entirely  in  harmony 
with  those  of  Froebel  as  to  commend  it  to  the  followers  of  this  great 
teacher,  and  to  decide  Mrs.  Shaw  to  offer  to  the  school  board  opportu- 
nities for  its  study  both  in  children's  and  in  free  normal  classes  taught 
by  Mr.  Gustaf  Larsson.    Three  graduates  from  the  school  at  Naas  were 
emi)loyed  by  her  as  teachers,  and  two  new  schools  started  in  addition 
to  the  one  first  established  in  North  Bennet  street. 

So  general  has  been  the  interest  in  this  new  departure  that  more 
than  a  hundred  teachers  have  undertaken  the  arduous  work  of  the 
normal  classes,  while  the  manifest  influence  of  sloid  upon  other  systems 
employed  here  shows  how  general  and  how  generous  has  been  the 
recognition  of  its  value. 

In  the  year  1884  a  manual  training  school  was  opened  in  the  base- 
ment of  the  Latin  school,  which  was  carried  on  for  several  years;  but 
as  the  other  plans  which  were  being  carried  on  in  the  other  parts  of 
the  city  were  found  to  be  superior,  it  was  closed  in  l591. 

In  the  year  1889  the  trustees  of  the  Eliot  school  fund  in  Jamaica 
Plain,  having  experimented  with  summer  schools  for  some  j^ears,  of- 
fered free  instruction  in  wood  working  to  the  pupils  of  the  publio 
schools,  and  scholars  were  received  that  year  from  five  grammar 
schools  and  one  liigh  school.    In  the  year  1891  these  trustees  asked 
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the  privilege  of  makiug  an  experiment  by  giving  a  four  years'  course 
to  the  four  upper  grades  of  the  gi'ammar  school,  which  request  was 
granted^  aud  the  experiment  is  now  being  made. 

This  system  is  based  upon  the  course  of  Bussian  manual  training  as 
introduced  by  Dr.  Eunkle  in  1876  in  the  school  of  n^echanic  arts  at 
the  Massachusetts  Institute  of  Technology,  but  has  been  largely  in- 
fluenced by  the  modified  form  of  Swedish  sloid  made  by  Mr»  6.  Lars- 
son  of  the  Appleton  street  primary. 

At  present  there  are  thirteen  manual  training  shops  distributed 
throughout  the  city  for  the  instruction  of  boys  in  the  grammar  school 
grades.         ^ 

All  of  these  are  now  entirely  supported  by  the  city,  with  the  excep- 
tion of  the  one  in  the  Appleton  street  primary  school,  which  is  still  pro- 
vided for  by  the  liberality  of  Mrs,  Quincy  A.  Shaw,  and  the  one  at 
Jamaica  Plain,  where  a  portion  of  the  salary  of  the  principal  is  paid 
by  the  board  of  trustees  of  the  Eliot  school  fund. 

Perhaps  especial  mention  should  be  made  of  the  school  in  South 
Boston.  It  was  said  a  few  years  ago  that  only  from  16  to  20  scholars 
could  be  instructed  at  one  time  in  this  shop  work.  Others  contended 
that  a  much  larger  number  could  be  taught  in  one  class,  and  it  was 
felt  that  unless  this  could  be  done  the  system  would  be  too  expensive 
to  be  practical. 

The  old  church  building  on  E  street,  South  Boston,  was  lease<^l  by 
the  city  and  60  benches  were  placed  in  the  room.  It  has  been  found 
to  be  perfectly  feasible  to  teach  the  demonstration  lesson  to  all  the 
60  pupils  at  one  time,  and  in  aU  the  new  schools  provision  is  made  for 
30  pupils,  which  is  all  that  can  be  accommodated  with  benches  in 
school  rooms  of  the  ordinary  size. 

The  school  board  has  not  yet  decided  upon  any  one  plan  of  manual 
training  for  universal  use.  It  seemed  wiser  to  test  several  plans,  all 
of  which  have  great  merit,  which  are  alike  in  many  respects,  and  yet 
vrhicli  have  points  of  difference.  After  a  longer  trial  it  will  be  possible 
to  combine  the  best  feature  s  of  all  these  into  one  uniform  system.  For 
the  present  all  are  giving  satisfactory  educational  results.  The  shops 
at  East  Boston,  Appleton  street,  Ailston,  and  Brighton  are  following 
substantially  the  sloid  system  as  modified  by  Mr,  Larsson  for  Ameri- 
can ideas.  Those  at  Roxbury,  Dorchester,  Jamaica  Plain,  and  West 
Roxbury  are  an  outgrowth  of  the  Bussian  system,  Americanized  by  Mr. 
F.  M.  Leavitt  with  the  aid  of  Prof.  R.  H.  Richards,  of  the  Massachusetts 
Institute  of  Tec  hnology. 

The  school  at  North  Beunet  street  has  a  third  set  of  models  and  a 
little  different  i>lan,  the  result  of  several  years'  experiment  by  Mr.  B. 
F.  Eddy.  The  fourth  plan  is  the  one  adopted  by  Mr.  F.  W.  Kendall, 
and  is  being  tested  in  the  shop  at  South  Boston. 

On  account  of  the  great  expense  by  the  necessary  multiplication  of 
many  more  shops,  it  is  doubtful  if  for  years  to  come  it  will  be  possible 
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to  gtve.throaghoat  the  city  sliop  iustruction  in  more  tbau  tlie  second 

class,    Bnt  it  is  tlion^^ht  that  practically  as  good  results,  edacatiooally 

considered,  can  be  obtained  for  boys  in  the  lower  grade  by  work  done 

in  the  school  room,  and  at  a  very  small  exi)ense.    The  work  done  this 

year  by  several  of  the  schools  shows  that  all  that  is  required  is  a  small 

tray  orbaard,  19  by  13  inches,  with  a  wooden  rim,  two  triangles,  dividers, 

rule,  file,  and  a  knife  with  a  stout  handle  and  a  blade  one  and  a  half 

mches  long.    Very  thin  board  is  used,  the  object  to  be  made  being  first 

drawn  upon  it,  and  cut  out  with  the  knife,  and  the  various  parts  being 

finally  put  together  in  some  simple,  i)ermanent  form.    A  full  outfit  for 

a  room  of  56  pupils  costs  about  $40;  but  as  most  of  this  outfit  can  be 

used  for  several  classes  in  the  same  building,  the  cost  in  the  larger 

scbools  is  not  over  25  cents  each  year  per  pupil.    The  material  used, 

w  wood,  glue,  etc,  will  not  cost  over  15  cents  per  year  for  each  pupil. 

The  color  work  that  is  done  by  the  boys  in  some  of  the  lower  grades 

in  the  grammar  school,  while  the  girls  are  sewing,  costs  for  the  outfit 

abont  12J  cents  per  scholar,  and  for  the  material  about  8  cents  per  year 

for  each  pupil. 

Tbcre  are  14  school  kitchens  where  girls  receive  instruction  in  cook- 
ery.  To  quote  the  language  of  the  report: 

There  have  been  for  several  years  such  schools  in  different  sections 
of  this  city,  but  this  year  a  sufficient  number  of  new  ones  have  been 
opened  to  make  it  possible  to  teach  the  scholars  in  all  sections  of  the 

The  following  fsu^ts  were  adduced  by  Gen.  Francis  A.  Walker  in  an 
address  delivered  before  the  National  Educational  Association  in  1887 
asproof  of  the  educational  value  of  the  Boston  cooking  schools: 

No  one  can  spend  an  hour  in  the  cooking  schools  of  Boston,  as  they 
have  been  maintained,  first,  through  the  philanthropic  enterprise  of 
Airs.  Hemenway,  and  afterward  at  the  expense  of  the  city,  without 
being  impressed  by  the  very  high  educational  value  of  the  instruction 
given. 

As  a  great  object  lesson  in  chemistry,  as  a  means  of  promoting  care, 
patience,  and  foresight,  as  a  study  of  cause  and  efi'ect,  as  a  medium  of 
conveying  useful  information,  irrespective  altogether  of  the  practical 
value  of  the  art  acquired,  the  short  course,  which  alone  the  means  at 
command  allowed  to  be  given  to  each  class  of  girls,  has  constituted,  1 
do  not  doubt-,  the  best  bc^y  of  purely  educational  training  which  any 
girl  of  all  those  classes  ever  experienced  within  the  same  number  of 
hours. 

I  will  mention  but  a  single  point.  The  very  large  i^ange  in  the  Ten- 
nyson street  cooking  school  was,  during  the  last  school  year,  ready  to 
cook  any  of  the  dishes  that  might  be  prepared  by  the  pupils,  from  half 
past  nine  in  the  morning  until  half  past  four  in  the  afternoon,  for  5 
days  in  the  week,  for  38  weeks.  Fires  were  made,  and  the  dampers 
and  drafts  were  controlled  by  the  pupils,  under  the  direction  of  the 
teacher.  The  amount  of  coal  consumed  in  this  time  was  considerably 
less  than  two  tons. 

Now,  if  any  unhappy  householder  here  present  will  compare  this 
expenditure  of  fuel  with  what  takes  place  in  his  own  kitchen,  he  can 
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not  fail  to  be  impressed  by  a  sense  of  the  prudence,  patience,  care,  fore- 
thought, intelligence,  and  skill  involved  in  keeping  up  such  a  service  at 
so  small  a  cost.  If  this  be  not  educational,  pray  what  is  education! 
And  wliat  is  true  of  this  is  equally  true  of  all  the  other  exercises  in  the 
cooking  sdiool,  under  proper  tuition. 

In  Boston,  according  to  the  latest  annual  report  of  the  school  com- 
mittee, the  year  1892  was  memorable  for  the  progress  made  in  manual 
training  in  all  its  departments.  From  this  report  we  transcribe  the 
following  instructive  passages  concerning  the  widely  heralded  Mechanic 
Arts  High  School : 

The  city  council  of  1891  appropriated  the  sum  of  $100,000  for  a 
mechanic  arts  high  school.  The  land  was  purchased  at  the  comer  of 
Belvidere  and  Dalton  streets  at  an  expense  of  $40,000,  but  the  balance 
of  the  approi)riation  was  not  sufficient  for  the  building.  The  city  coun- 
cil of  this  year  have  appropriated  the  further  sum  of  $60,000,  and  the 
building  is  now  under  contract.  It  is  to  be  three  stories  in  height,  224 
feet  long  by  90  feet  wide. 

The  basement,  besides  containing  the  boiler  rooms,  etc.,  will  be  pro- 
vided with  several  hundred  lockers  to  contain  the  regular  clothing  of 
the  boys  when  they  are  in  their  working  costumes.  There  will  be  on 
the  first  and  second  floors  several  class  rooms,  each  to  accommodate  72 
I)upils,  in  three  sections  of  24  each;  a  machine  shop  with  engine,  lathes, 
planers,  etc.;  a  blacksmith  shop  with  25  forges  and  anvils;  a  moulding 
shop;  a  carpenter  shop;  a  finishing  room;  a  wood  turning  room;  a  chem- 
ical laboratory;  a  reading  room  and  library. 

In  the  third  story  there  will  be  a  large  room  to  be  used  both  as  a 
gymnasium  and  an  assembly  hall.  The  25  hoursVtime  of  the  week  will 
be  divided  into  about  10  hours  of  shop  work,  10  hours  of  book  work, 
and  5  hours  of  drawing. 

The  book  work  will  consist  of  algebra,  geometry,  trigonometry, 
physics,  and  chemistry.  The  building  will  accommodate  from  300  to 
350  pupils,  and  it  is  believed  that  it  will  be  the  most  complete  building 
of  its  kind  in  the  country. 

It  is  expected  that  it  will  be  ready  for  occupancy  by  September  1, 
1893;  and  for  the  first  time  in  Boston  the  boy  who  wishes  to  enter  the 
industrial  world  will  have  the  same  opportunities  given  to  him  for 
preparation  at  the  public  expense  as  have  been  given  so  long  to  those 
who  Avish  to  prepare  for  a  business  or  professional  life. 

At  Brookline  there  is  a  manual  training  school,  where  grammar  grade 
boys  and  girls  take  courses  in  mechanical  and  free-hand  drawing,  in 
carpentry,  in  cooking,  and  in  sewing.  There  is  also  a  vacation  school 
for  carpentry,  during  July  and  August,  for  boys  over  twelve  years  of 
age,  where  the  work  is  of  a  more  practical  character  than  in  the  regu- 
lar school  classes. 

The  girls  belonging  to  the  first,  second,  and  third  grades  in  all  the 
grammar  schools  of  Brookline  receive  instruction  in  sewing.  All  kinds 
of  plain  sewing  are  taught,  together  with  cutting  and  fitting,  in  the 
last  year  of  the  course.    The  work  is  in  charge  of  special  teachers. 

Cooking  has  a  place  in  the  regular  course,  the  lessons  in  some  of  the 
grades  being  compulsory.  A  vacation  school  is  also  maintained,  for 
gii*ls  over  twelve  years  of  age,  where  cooking  is  taught. 
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In  regard  to  the  effect  of  manual  training  upon  the  other  studies  in 
Brookline  schools,  Mr.  W.  H.  Lincoln,  chairman  of  the  school  committee, 
says, "  other  branches  suffered  no  detriment;  but,  on  the  contrary,  the  • 
pupils  were  so  benefited  by  the  course  in  manual  training  that  their 
proficiency  in  other  studies  was  greater  than  it  had  been  in  previous 
years." 

The  manual  training  school  at  Cambridge  was  founded  in  1888 
by  Mr.  Frederick  H.  Eindge.  This  is  one  of  the  best  equipped,  as  well 
as  one  of  the  most  recently  established  of  American  manual  training 
scliools.  It  is  the  result  of  a  careful  study  of  all  available  information 
concerning  similar  institutions  in  this  country  and  abroad,  suppleimented 
by  personal  inspection  of  several  of  the  best  known  schools  of  its  kind. 
Althoagh  the  school  is  supported  by  private  munificence,  and  the 
mechanical  work  is  carried  on  under  the  direction  of  a  superintendent 
responsible  only  to  the  founder,  it  is,  nevertheless,  in  its  essential  fea- 
tures, a  part  of  the  public  school  system.  All  who  take  the  regular 
coarse  are  enrolled  as  pupils  of  the  English  High  School,  and  their  aca- 
demic work  is  carried  on  under  the  direction  of  that  institution. 

The  school  was  opened  in  October  1888,  and  its  first  class,  fifteen  in 
nmnber,  was  graduated  in  June  1891.  The  membership,  January  1, 
1892,  was  as  follows:  First  year,  66;  second  year,  42;  third  year,  31; 
class  from  Lawrence  Scientific  School  of  Harvard  University,  22;  class 
from  engineering  department  of  Tufts  College,  11 ;  special  students,  20; 
atotalof  192. 

Tliese  classes  of  college  students  are  taking  the  full  course  of  shop 
work.  The  instruction  is  given  under  the  authority  of  the  colleges,  and, 
io  each  case,  is  counted  as  a  part  of  the  student's  collegiate  course. 

The  three  years'  course  of  study,  adopted  tentatively  at  the  outset, 
has  been  considerably  modified  by  experience,  and  it  is  now  expected 
that  the  course  will  be  extended  to  four  years. 

From  the  outset  pupils  are  taught  to  interpret  mechanical  drawings 
and  to  work  from  them.  All  exercises,  even  those  that  involve  only  the 
most  simple  operations,  are  presented  to  the  pupils  in  the  form  of  blue 
prints  from  careftdly  prepared  working  drawings.  These  blue  prints 
are  mounted  upon  heavy  cardboard,  so  that  they  can  be  conveniently 
suspended  for  reference  at  each  pupil's  bench.  Full  specifications  are 
always  given,  and  no  effort  is  spared  to  secure  the  greatest  practicable 
accuracy  of  execution.  All  completed  work  is  examined  and  marked  by 
the  instructor  with  the  same  dare  which  is  given  to  written  tests  in 
other  schools. 

The  aim  is  to  demonstrate  the  value  of  manual  training  as  an  educa- 
tional force.  Every  exercise  is  chosen  with  reference  to  its  power  to 
train  the  eye  and  the  hand,  and  to  develop  facility  in  the  use  of  particu- 
lar tools.  Every  task  or  process  is  discontinued  as  soon  as  the  pupil 
has  learned  to  do  it  well,  and  a  problem  calculated  to  call  forth  new 
power  is  substituted.    The  school  disclaims  any  design  to  teach  special 
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trades,  but  au  earnest  effort  is  made  to  fit  boys  to  enter  npou  their  life 
work  wiiliout  loss  of  time,  and  with  greatly  diminished  liability  to  err  in 
^  the  choice  of  occupation.  Experience  has  shown  that  the  graduates 
residily  fi.nd  suitable  employment  at  highec  wages  than  they  would 
have  been  likely  to  receive  without  this  special  traiiiil^g. 

The  following  outline  will  serve  to  give  a  tolerably  adequate  notion 
of  the  variety  of  the  exercises : 

Carpentry. — Saw  and  chisel  exercises;  halved  joints;  blind  mortise 
and  tenon  joints;  open  mortise  and  tenon  joints;  halved  dovetailed 
joints;  dovetailed  joints;  brace  joints;  boring  exercises;  dowel  joints; 
table  leg  and  rail;  triangle,  30°,  60^,  and  90^,  glued;  model  of  a  newel 
post;  and  a  tool  chesL 

Turning  and  patternmaking, — Straight  cylinder;  broken  cylinder; 
stepped  cylinder  cone;  curves,  convex,  concave^  and  compound; 
spheres;  banister  posts;  rosettes;  mallets  and  handles;  rings  of  round 
sections;  riugs  of  octagonal  sections;  engine  crank;  lathe  &Lce-plate; 
ratchet  wheel;  T-pipe  fitting;  sheave  wheel;  hand  wheel,  etc.  Dur- 
ing the  last  half  of  the  second  year,  the  pupils  of  each  class  make  pat- 
terns of  all  the  parts  of  some  machine.  The  castings  are  obtained  and 
the  machines  completed  during  the  next  year. 

Blaeksmithing. — Exercises  in  drawing,  upsetting,  bending,  twisting, 
riveting,  welding,  punching,  and  tempering.  Some  of  the  articles 
made  are  the  wedge;  the  square  point;  sign  dogs;  ^tone  dogs;  S*hooks; 
bent  rings;  welded  rings;  harness  hooks;  truck  hangers;  hook  and  sta- 
ples; swivels;  shafting  keys;  shaft  with  shoulders;  bent  angle  irons 
for  strengthening  joints;  welded  angle  irons;  chain  links;  eye  bolt  and 
ring;  device  with  bolt  and  cotter;  bolts  and  nuts,  square  and  hexag- 
onal; lathe  tools;  tempered  spring;  flat  drill;  hammer;  blacksmith's 
tongs,  et<;. 

Metal  worJc. — Exercises  in  chipping,  filing,  scraping,  x>olishing,  fit- 
ting of  sliding  parts,  drilling,  hand- turning,  bolt  cutting,  tap^nog,  etc. 
Some  of  the  articles  made  are  surface  gauge,  calipers,  electric  bind- 
ing posts,  and  turned  brass  ornaments. 

The  founder  of  the  school  has  recently  decided  to  erect  iumiediatoly 
a  building  adapted  to  accommodate  the  academic  work  of  the  manual 
training  course.  The  building  will  bei)laced  in  the  rear  of  the  present 
stmeture,  and  will  be  connected  with  it  by  a  covered  passage  way. 
It  will  contain  three  large  school  rooms,  a  physical  laboratory  and  ap- 
paratus room,  and  an  assembly  room.  A  considerable  XH>rtion  of  the 
basement  will  be  used  for  a  large  drill  room,  near  which  will  be  toilet 
rooms,  wash  rooms,  a  shower  bath,  and  iUl  needed  conveniences  for  the 
athletic  teams.  When  this  building  is  completed,  the  conditions  for 
testing  the  educational  value  of  manual  training  ought  to  satisfy  its 
most  exacting  advocates. 


CHAP.  I. — ^INDUSTRIAL    EDUCATION    IN    THE    UNITED    STATES.     47 

Tbe  maunal  traiuing  school  is  merely  aa  additional  factor  in  tlie 
Cambridge  acbool  system.  It  8ax)plements  ^e  work  of  tlie  grammar 
schools  with  a  useful  coarse  of  study,  likely  to  prove  peculiarly  at- 
tractive to  many  boys.  It  does  not  interfere  with  tlic  work  of  any 
other  schooL 

The  staff  of  teachers  in  this  school  consists  of  the  superintendent^  a 
medical  director,  an  instructor  in  machine  shop  practice,  an  insti*uctor 
in  meehanical  drawing,  an  instructor  in  blacksmithing,  an  instructor 
in  torniug  and  patternmaking,  an  instructor  in  carpentry  and  joinery, 
an  assiatant  in  machine  shop  practice,  an  assistant  in  drawing,  and  an 
en^eer. 

At  Fall  River  the  B.  M.  O.  Durfee  High  School  offers  a  manual  train- 
ing course  coordinate  with  courses  such  as  are  usually  offered  in  high 
schools.  The  course  covers  a  period  of  four  years,  and  is  intended  to 
prepare  pupils  for  the  Massachusetts  Instituteof  Technology  and  other 
scientific  sehools  or  tor  active  life.  The  manual  traiuing  includes  me- 
chanical drawing,  carpentry^  joinery,  iron  fitting,  wood  turning,  pat- 
ternmaking, and  care  of  tools  and  machinery.  The  shop  work  takes 
op  ahoat  two-fifths  of  the  time,  bookwork  and  drawing  occupying  the 
remaJnder. 

In  the  pubKc  schools  of  Lowell  drawing  has  been  taught  for  twenty 
years.  An  evening  drawing  school  is  now  maintained  for  those  who 
are  ouaUe  to  attend  the  day  school.  During  the  year  1890, 592  pupils 
were  enrolled,  of  which  number  343  were  males  and  249  females.  In 
April  1890,  sewing  was  introduced  iuto  the  grammar  grades.  Aside 
fKm  these  8X)eeific  exceptions,  Lowell  schools  have  no  manual  exer- 
cises. GRie  superintendent  has  recommended  that  shop  work  be  added 
for  the  boys  in  the  high  school,  but  as  yet  no  action  has  been  taken. 

Sewing  was  introduced  into  the  schools  of  SomervUle  in  October  188d. 
The  work  has  been  graded  in  the  same  manner  as  the  regular  school 
work,  apportioning  certain  stitches  to  each  year.  The  fi^urth  grade 
ieams  the  prox>er  use  of  the  needle  and  thimble,  correct  position  of 
body,  hands,  and  work,  and  four  or  five  different  stitches,  making  at 
the  close  of  the  year  a  simple  article  without  gathers.  Grades  five  and 
six  are  taught  enough  additional  stitches  to  make  a  garment  with 
gathers,  qualifying  them  to  make  nearly  all  articles  of  underwear  with 
a  little  oversight  Grades  seven  and  eight  add  to  the  previous  work 
instruction  in  darning,  patching,  herring-bone  stitch,  and  buttonholes. 
In  this  systematic  fai^ion,  sewing  is  taught  to  all  girls  of  the  grammar 
schools.  Two  special  teachers  are  employed,  who  give  all  the  instruc- 
tion in  this  branch.  The  superintendent  has  recommended  that  sloid 
and  other  forms  of  manual  work  should  be  provided  for  boys  in  the 
public  schools. 

Mr.  George  B.  Kilbon,  of  the  Springfield  Manual  Training  School, 
speaking  before  the  Manual  Training  Conference  at  Boston  in  1891, 
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sketched  the  history  of  the  work  done  in  that  city.  The  experiment 
there  was  begun  in  April  1886,  when,  at  the  solicitation  of  the  school 
committee,  the  city  gave  $1,000  for  the  purpose. 

One  half  of  this  sum  [Mr.  Kilbon  states!  was  spent  in  equipment, 
and  the  other  half  in  paying  for  tuition.  Twelve  benches  and  twelve 
sets  of  tools  were  bought,  and  the  school  commenced.  So  satisfactory 
was  the  experiment  that  the  next  two  years  the  city  gave  $3,000  a  year, 
then  $4,000  for  two  years  consecutively,  and  this  year  (1891)  voted 
$4,500.  So  one  may  see  the  interest  has  been  growing  from  the  outset. 
The  school  is  on  a  substantial  foundation,  because  it  has  been  accepted 
by  the  school  committee  and  is  under  the  regular  school  regime.  We 
have  now  18  joinery  benches,  8  wood  turning  lathes,  a  moulding  equip- 
ment of  12,  a  carving  equipment  of  18,  and  a  partial  equipment  for  iron 
work,  consisting  of  1  forge,  1  planer,  1  engine  lathe,  1  drill  press,  4  vises, 
and  4  sets  of  bench  tools.  A  Shipman  engine  of  sixhorse  power  drives 
the  machinery. 

The  Springfield  Manual  Training  School  has  two  departments,  high 
school  and  grammar  school.  Its  high  school  department  consists  of  a 
three  years'  course  of  daily  work  in  scientific  study,  drawing,  and  man- 
ual work,  providing  for  joinery,  wood  turning,  and  carving  during  the 
first  year;  forging,  patternmaking,  and  moulding  during  the  second 
year ;  and  iron  chipping,  filing,  and  finishing  during  the  third  year.  The 
grammar  school  dei)artment  consists  ora  one  year's  course  of  weekly 
lessons  for  the  senior  grade.  In  both  departments  the  manual  lessons 
are  of  one  and  one  half  hours'  duration,  the  drawing  lessons  in  the  high 
school  being  three-quarters  of  an  hour. 

A  third  department  of  the  manual  school  is  projected.  We  have 
some  wide-awake  lady  teachers  among  us  who  wanted  something  of 
the  kind;  and,  when  an  opportunity  was  oflfered  them  to  learn  the  use 
of  tools,  thirty-seven  improved  it.  They  were  organized  in  three 
classes,  and  went  on  with  the  work,  happy  as  could  be,  happy  as  any 
set  of  boys,  and  did  as  good  work.    ♦    »    ♦ 

After  some  months  of  work  another  question  arose.  A  few  of  these 
teachers  asked  the  privilege  of  giving  manual  lessons  to  boys  under 
their  charge,  in  grades  fifth  to  seventh,  which  was  granted;  and  $10 
was  expended  for  topis  for  an  experimental  class  of  twenty-four 
fifth-grade  pupils.  We  arranged  a  course  of  lessons  in  which  the 
pocket  knife  was  the  only  cutting  tool  used.  For  laying  out  problems 
five  additional  tools  were  used — try-square,  gauge,  rule,  dividers,  and 
pencil.  The  work  was  done  in  the  ordinary  school  room,  the  desks 
being  protected  from  injury  by  movable  covers.  The  success  of  this 
led  to  the  arrangement  of  a  four  years'  course  in  knife  work.  These 
years  precede  the  senior  grammar  work.  Our  boys  in  the  fifth  grade 
are  nine  years  old  and  upward.  In  this  course  we  have  first  surface 
forms  cut  from  thin  wood,  then  some  knife  carving,  then  geometric 
forms  cut  from  thicker  wood,  then  cubes,  prisms,  cylinders,  and  cones 
are  cut,  then  a  few  joints  are  made.  The  fourth  year  natui*al  and  me- 
chanical forms  are  cut,  all  done  with  the  knife. 

Our  school  at  first  met  with  some  opposition,  though  I  hear  of  none 
today.  We  have  been  able  to  take  only  one  class  of  girls,  though 
more  want  it.  But  we  can  not  do  everything  with  the  money  the  city 
fjives  us.  This  one  class  has  done  excellent  work.  We  thoroughly  be- 
lieve in  drawing  and  have  an  efficient  drawing  teacher. 

•  •••••• 
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We  have  also  in  Springfield  seTring,  paper  cutting  and  folding,  and 
day  modelling.    The  outline  in  tlie  mind  of  our  educators  is  that  the 
iLindergarten  should  be  followed  by  clay  modelling,  this  to  be  succeeded 
by  the  knife  work,  which,  in  its  turn,  should  continue  till  pupils  reach 
tlieage  for  a  general  tool  course.    That  will  give  a  consecutive  course 
of  manual  training  from  the  earliest  years  up  through  the  years  dur- 
ing which  the  public  school  has  charge  of  the  pupil.    We  do  not  claim 
to  be  omniscient;  but  we  have  done  the  best  w^e  knew  how.    We  shall 
do  tomorrow  better  than  we  have  done  today,  because  we  shall  know 
better  then  what  we  want  to  do. 

MINNESOTA. 

A  manual  training  course  was  introduced  into  the  Duluth  high 
Bcbool  in  1889.  During  the  first  and  second  years  of  the  course  the 
manual  work  consists  of  industrial  drawing  and  wood  work,  followed 
in  the  third  and  fourth  years  by  industrial  dfawing  and  metal  work. 

In  the  Minneapolis  i>ublic  schools  a  conservative  beginning  of  man- 
ual training  has  been  made  by  introducing  industrial  drawing  and 
wood  working  at  the  Central  high  school  and  at  the  two  branch  high 
schools.  This  work  was  begun  in  January  1887.  The  high  school 
now  affords  a  carefully  arranged  manual  training  course  with  architec- 
tnral  and  machine  drawing,  and  wood  and  metal  work.  The  course 
extends  over  four  years  and  is  coordinate  with  the  other  high  school 
conrses.  The  principal  of  the  Central  high  school,  writing  July  9, 1891, 
stated  that  of  the  five  who  had  graduated  from  the  course  up  to  that 
time  three  were  already  in  a  technical  school  and  the  others  would  soon 
enter. 

At  Saint  Paul  a  beginning  of  instruction  in  manual  training  in  the 
public  schools  was  made  in  October  1887.  A  room  in  the  basement  of 
the  high  school  building  served  for  a  workshop.  It  was  fitted  up  with 
benches,  tools,  etc.,  sufficient  to  accommodate  8  classes  of  12  pupils 
each. 

At  first  both  boys  and  girls  were  permitted  to  undertake  the  work, 
but  at  the  end  of  one  year  the  course  of  study  was  rearranged  for 
boys  only.  A  course  of  special  training  suitable  for  girls  is  contem- 
plated by  the  school  authorities,  but  it  is  deemed  best  to  await  the 
results  of  experiments  now  in  progress  elsewhere  before  estabhshing 
Buch  a  separate  course. 

The  work  ^ew  so  in  i^ublic  favor  that  a  new  school  was  established 
entirely  distinct  from  the  high  school,  and  a  new  building  erected. 
This  school  now  has  a  faculty  of  eleven  members.  Over  100  pupils 
were  enrolled  during  the  year  ending  Juno  1890. 

The  system  of  instruction  adopted  in  the  school  comprehends  three 
courses  of  study  covering  three  years  each.  The  business  course  is 
designed  to  give  a  symmetrical  and  practical  education  to  boys  who 
for  any  reason  do  not  intend  to  pursue  a  higher  course  of  study;  the 
preparatory  course  is  for  boys  who  wish  to  enter  polytechnic  and  en- 
S.  Ex.  65 ^ 
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gineering  schools  j  and  the  Latin  course  for  those  who  wish  to  complete 
their  preparatory  training  in  the  high  school  and  then  pursue  a  chw- 
sical  course  in  college.  In  all  the  courses  the  same  plan  of  manual 
training  is  followed,  the  only  difference  being  in  the  kind  of  book  work. 
The  manual  Avork  includes  drawing,  joinery,  wood  turning,  wood 
carving,  pattemmaking,  forge  and  foundery  work,  and  machine  sliop 
work. 

MISSOURI. 

The  Saint  Louis  Manual  Training  School  was  opened  Sei)tember  6, 
1880.  This  is  the  pioneer  school  of  manual  training  in  the  United 
States.  It  is  equipped  with  all  the  appliances  necessary  for  the  success- 
ful i>rosecution  of  its  work,  and  its  courses  of  study  and  practice  are 
admirably  coordinated. 

The  arrangement  of  the  three  years'  course  of  studies,  tool  work, 
etc.,  is  substantially  as  follows: 

First  year. — ^Algebra,  through  simple  equations;  review  arithmetic; 
English  language,  its  structure  and  use;  history  of  England;  Latin, 
French,  or  German  grammar  and  reader  may  be  taken  in  place  of 
English  and  history;  American  classics;  commercial  geography;  ele- 
mentary physics;  botany;  drawing,  instrumental  and  free-hand  from 
objects;  penmanship;  joinery;  wood  carving;  wood  turning. 

Second  year. — ^Algebra,  through  quadratics  and  radicals;  plane 
geometry;  chemistry,  theoretical  and  practical;  English  composition 
and  literature;  rhetoric;  English  or  French  history;  Latin  (Gaesar), 
French,  or  German  may  be  taken  in  place  of  rhetoric  and  history; 
British  classics;  bookkeeping;  drawing,  line  shading,  and  tinting; 
forging;  pattemmaking;  moulding;  casting  with  plaster;  soldering 
and  brazing;  military  drill. 

Third  year. — Geometry  continued  through  plane  and  solid;  reviews 
in  mathematics;  mensuration;  English  composition  and  literature; 
civics  and  political  economy;  general  history;  French  or  German  mny 
be  taken  in  place  of  English  and  history,  or  in  place  of  the  science 
study;  physiology;  elements  of  physics,  with  laboratory  practice; 
mechanism;  military  science  and  tactics;  drawing,  brush-shading, 
geometrical,  machine,  and  architectural;  metal  work  with  hand  and 
machine  tools;  filing,  chipping,  fitting,  turning,  drilling,  planing,  screw- 
cutting,  etc.;  execution  of  projects;  military  drill. 

Candidates  for  admission  to  the  first-year  class  must  be  at  least  14 
years  old  and  pass  an  entrance  examination  in  arithmetic,  geography, 
spelling,  and  penmanship,  and  in  writing  English,  with  the  correct  use 
of  capitals  and  punctuation. 

In  a  late  catalogue  of  this  school,  the  director  says: 

The  school  has  served  to  demonstrate  the  entire  feasibility  of  incor- 
porating the  elements  of  intellectual  and  manual  training  in  such  a 
way  that  each  is  the  gainer  thereby 
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As  this  is  the  oldest  of  the  manual  training  schools^  a  glance  at  re- 
sults as  shown  by  the  oecupation  of  the  graduates  may  prove  interest- 
ing. In  a  letter  to  the  Indianapolis  Kews,  the  dti*ector  of  the  school, 
Prof.  C.  M.  Woodward,  has  iJresented  the  facts  in  regard  to  the  first 
200  graduates: 

The  Saint  Louis  Alanual  Training  Seho<^  was  opened  in  September 
18S0,  and  its  firsf  class  (29  members)  graduated  in  1883.  A  class  has 
graduated  every  June  since,  the  last  (1891)  class  numbering  5G.  The 
whole  number  of  graduates  is  386. 

In  quoting  the  record  I  shall  limit  myself  to  the  first  200:  The 
classes  of  1883,  1884,  1885,  1886,  1887,  and  nine  in  1888,  omitting  six, 
who  are  unknown. 

The  first  striking  thing  about  the  200  is  the  fact  that  67  of  them  went 
on  into  "  higher  education,''  general  or  professional. 

If  the  best  fruit  of  education  is  a  "  mental  appetite,"  as  has  been  said, 
our  educational  tree  beai*s  good  fruit,  for  in  unexpected  numbers  our 
students  crave  more  education.  In  fully  half  the  cases  the  boys  who 
have  "  gone  on  "  had  no  intention  of  going  beyond  the  manual  training 
school  when  they  entered  it.  The  develoiwnent  of  an  educational  appe- 
tite on  the  part  of  the  student,  and  the  final  consent  to  gratify  it  even 
at  a  sacrifice  on  the  part  of  the  parents,  are  events  which  continually 
bciu*  testimony  to  the  stimulating  effect  of  the  school.  In  several  cases 
students  have  spent  on  higher  education  money  earned  aft^r  leaving 
the  *^  manual"  school.  Higher  education  is  expensive  and  no  small 
proportion  of  these  200  young  men  were  unable  to  command  the  neces- 
sary funds. 

The  present  occupations  of  these  200  are  as  follows: 

Engineers  (civil,  niechnnieal,  and  Diining) , 34 

PLysicians  and  dcutiets 6 

Lawyers 4 

Editor 1 

Art  student i 1 

TciLchers 20 

S«ipcj:int«Bdcut8,  managers,  aud  foremen 21 

Clerks  (railroads,  banks,  niunufacturing,  and  commercial  houses) 49 

Fanners  and  stock-raisers 7 

Partners  in  business  (all  kinds) 27 

Di-a  glitsnien  and  architects 11 

Mechanics  (U  machinists)  4  patternmakers) 15 

Letter'-carrier 1 

Total 200 

Went  on  into  higher  educatioUi  more  or  less 67 

The  large  number  of  educated  engineers  in  the  above  list  will  next 
be  noted,  aud  then  the  small  number  of  mechanics,  but  this  requires 
explanation. 

If  1  omit  those  who  go  into  higher  education  with  a  definite  occupa- 
tion in  view,  the  most  common  employments  of  our  recent  graduates 
are  drafting  and  tool  work.  There  is  a  lively  demand  for  this  class  of 
workers,  and  our  boys  are  able  at  once  to  earn  good  wa,ges. 

Though  these  can  not  be  called  either  skilled  or  experienced,  they 
seem  to  master  the  practical  details  with  little  difficulty,  and  they  gen- 
erally give  great  satisfaction. 

Many  of  these  boys  fill  mixed  positions,  dividing  their  time  between 
drawing,  keeping  books,  and  working  in  shop.  I  frequently  receive 
letters  asking  for  a  ^'  graduate  of  the  school,"  his  capa<jity  for  general 
usefulness  being  fully  recognized. 
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For  a  year  or  two  these  persons  are  rated  on  their  employers'  books 
as  draughtsmen  or  mechanics.  The  next  thing,  I  am  surprised  to  be 
informed,  is  that  they  are  superint<3ndents,  or  assistant  managers,  or 
foremen,  or  officers  of  a  company. 

A  word  in  regard  to  the  large  number  of  clerks,  nearly  25  per  cent, 
of  the  whole:  Our  graduates  are  eagerly  sought  for  positions  where 
their  experiences  in  drawing  and  sbop  enables  them  to  deal  intelligently 
with  work  done  in  manufacture  or  with  the  articles  handled.  Hard- 
ware, manufacturing,  and  railway  companies  appear  to  find  these  clerks 
valuable.  Kot  one  appears  as  a  clerk  or  salesman  in  a  retail  dry  goods, 
clothing,  furnishing,  or  provision  store  or  grocery. 

Tlie  number  of  our  alumni  filling  positions  of  high  responsibility  is 
quite  remarkable.  They  are  well  known  in  Saint  Louis,  and  it  is  they 
who  have  done  so  much  to  increase  the  popularity  of  the  school. 

There  arc  several  explanations  of  the  extraordinary  success  of  thc^e 
young  men: 

1.  In  the  first  place  they  are  not  afraid  to  work  with  their  hands. 
While  they  cordially  dislike  drudgery  and  can  not  endure  *'  work  that 
leads  to  nothing,"  they  have  no  prejudice  against  the  inevitable  dirt 
and  oil  of  a  shop.  They  generally  prefer  active  work,  if  it  is  interesting, 
to  standing  around  or  sitting  ^till. 

2.  They  can  do  more  than  one  thing.  They  can  make  a  drawing,  or 
pattern,  or  model,  or  keep  books,  or  set  up  a  machine  with  equal  facil- 
ity.   People  of  this  sort  soon  become  valuable. 

3.  They  are  not  content  with  clumsy  apparatus  and  laborious  methods 
when  they  can  devise  better  ones.  It  is  a  common  occurrence  for  me 
to  hear  of  "little  improvements"  and  inventions  made  by  our  graduates 
in  connection  with  their  daily  cares.  Most  of  these  inventions  are  de- 
vices for  saving  labor  and  preventing  waste,  and  are  patentable  in 
character;  others  are  of  a  high  order  of  merit  and  a  source  of  income. 
The  ability  to  embody  a  mechanical  idea  in  a  readable  drawing  and 
then  to  construct  a  working  model  is  indispensable  to  the  successfid 
inventor. 

The  number  of  inventors  among  our  graduates  is  so  great  that  I  am 
thinking  of  collecting  statistics  on  the  subject. 

4.  Perhaps  the  most  valuable  habit  our  graduates  acquire  is  that  of 
working  systematically  on  a  plan  they  have  fully  matured.  This  is 
closely  allied  to  the  predisposition  to  invent,  just  pointed  out,  but  it 
bears  very  emphatically  upon  the  faculty  of  laying  out  and  directing 
large  plans  of  work.  This  makes  them  usefal  both  in  the  formation  of 
schemes  for  improvement  and  tlieir  execution. 

An  instance  occurs  to  me  in  illustration  of  the  last  paragraph.  A 
graduate  (one  of  the  200)  came  into  mj^  ofllce  a  year  or  two  ago  to  shake 
hands  and  tell  me  of  his  affairs.  He  was  a  prepossessing  young  man 
about  22  years  old.  Said  he:  "I  am  a  blacksmith,  and  I  think  I  am 
the  only  graduate  who  is  a  blacksmith." 

This  was  very  interesting  to  me,  for  though  every  graduate  is  fairly 
trained  in  the  arts  of  iron  and  steel  forging,  and  I  knew  that  several 
had  temporary  employment  at  the  forge,  no  one  to  my  knowledge  had 
remained  there.    So  I  asked  him  to  tell  me  how  he  was  getting  on. 

He  said  that  on  leaving  school  he  went  to  work  with  his  father  who 
was  a  blacksmith.  He  soon  found  himself  at  home  in  all  the  work  of 
the  shop,  and  then  he  saw  opportunity  to  improve  and  enlarge  in  im- 
portant directions,  so  he  introduced  new  tools,  employed  more  men,  and 
constructed  devices  for  handling  heavy  work.  '^And  now,"  said  he, 
with  evident  pride,  '^I  have  26  men  at  work  under  me,  and  we 
Are  prepared  to  do  any  forging,  heavy  or  llght^  that  the  city  may  bring." 
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Here  was  a  young  man  not  five  years  from  the  nianual  training  school 
who  Lad  outstripped  his  father  at  his  own  trade. 

Some  of  my  readers  may  recall  a  trip  in  a  Pullman  sleeper  where  the 
water  flows  into  the  washbasins  as  if  from  a  hydrant,  without  the  as- 
sistance of  an  awkward  pump.  This  improvement,  with  all  the  details 
invohcd,  was  made  by  one  of  our  graduates. 

His  device  consists  i  .  connecting  the  tank  of  compressed  air  belong- 
iugf  to  the  air  brake  with  the  upper  side  of  a  long  cylinder  full  of  water 
lying  beneath  the  floor  of  the  car.  The  air  serves  to  force  the  water 
np  to  the  washbasins  with  considerable  pressure.  This  young  man 
has  been  very  successful  in  the  Pullman  company,  and  he  has  opened 
the  door  to  some  half  dozen  of  his  fellow  alumni. 

It  frequently  happens  that  I  hear  of  the  sudden  promotion  of  a  young 
man  who  had  entered  some  shop  at  moderate  wages  to  do  what  he  could 
and  learn  the  business  thoroughly.  There  is  generally  great  surprise 
that  he  can  do  so  much  and  so  well  on  mere  school  training,  and  pres- 
ently he  outstrips  all  expectations  in  the  progress  he  makes.  I  remem- 
ber one  who  entered  an  iron  fitting  shop  at  about  $1.60  a  day.  Before 
half  a  year  had  elapsed  he  had  been  "found  out"  and  was  given  the 
position  of  assistant  superintendent  in  a  large  glass  works  near  by. 
When  I  next  saw  him  he  was  making  plans  for  a  new  oflBlce  and  draw- 
ing room.  Tliere  was  then  no  agreement  as  to  wages,  but  he  was  not 
aniioas.    He  is  still  with  the  glass  company  earning  a  fine  salary. 

I  could  go  on  indefinitely  telling  of  the  triumphs  and  successes  of 
our  graduates.  Undoubtedly  there  are  successful  graduates  from  all 
schools,  but  I  do  not  hesitate  to  say  that  in  a  most  conspicuous  manner 
onr  graduates  have  seen  the  quick  and  unmistakable  advantage  gained 
by  means  of  their  manual  training.  A  young  man  just  out  of  school 
and  interested  in  a  steam  sawmill  in  one  of  the  southern  states  writes 
that  he  is  acting  as  superintendent,  and  that  manual  training  comes  in 
"mighty  handy"  when  a  "mere  trifle  might  disable  engine  and  ma- 
chinery for  a  whole  day  while  all  the  men  lie  idle." 

At  the  present,  and  for  a  long  time  to  come,  the  demand  for  teachers 
of  nianual  training  is  and  will  be  very  active.  The  very  best  shop 
teachers  are  those  who,  having  gone  carefolly  over  the  work  of  a  man- 
nal  baining  school,  take  higher  work  in  literature,  science  and  art  for 
several  years,  studying  meanwhile  methods  of  teaching  and  laboratory 
work  in  science  and  in  shop. 

My  advice  to  students  is:  "Get  all  the  training  and  culture  you  can." 
I  have  known  men  to  suffer  from  lack  of  education  and  training,  never 
from  their  possession.  No  one  has  ever  been  injured  by  his  ability  to 
make  a  scale  drawing,  to  construct  a  pattern,  to  temper  a  drill,  to 
sharpen  a  chisel,  or  to  match  and  glue  two  pieces  of  wood,  any  more 
than  he  has  by  the  ability  to  spell  correctly,  to  translate  a  page  of  Latin 
or  French,  or  to  explain  a  dynamo. 
When  he  can  do  both  these  and  those  he  is  sure  to  be  in  demand. 
It  is  evident  from  what  I  have  said  that  I  do  not  regard  the  manual 
training  school  as  a  finishing  school ;  its  training  is  broad  and  generous, 
preparatory  to  more  special  training  in  special  higher  courses,  or  in  the 
activities  of  practical  life. 


Omaha  has  attracted  considerable  attention  among  educators  on 
account  of  her  early  incorporation  of  manual  exercises  with  the  ordi- 
nary school  system  of  training.  The  course  is  optional,  those  taking 
it  doinjgr  the  same  book  work  as  the  rest  of  the  BchooV.    T\i^  "^otY  \k\t 
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present  is  oonfined  to  tbe  liigU  school  grades.    The  superintendent  of 
schools,  in  his  report  for  1889,  says: 

I  believe  it  better  that  this  work.be  made  a  part  of  the  high  school 
course  only.  Eighth  grade  pupils  have  enough  to  do  in  the  ordinary 
work  of  the  grade,  no  part  of  which  is  of  less  practical  value  than  the 
studies  of  this  department,  and  there  is  a  tendency,  in  introducing  the 
mechanical  work  in  the  lower  grades,  to  neglect  that  which  is  more 
im  j>ortant.  ♦  ♦  •  Furthermore,  if  the  grades  below  the  high  school 
are  allowed  to  take  this  work  the  incentive  which  it  offers  to  enter  the 
high  school  is  in  a  large  measure  taken  away. 

During  the  year  1889,  57  boys  and  7  girls  took  cai-pentry,  76  boys 
and  8  girls  took  wood  turning,  and  22  boys  and  2  girls  took  wood 
carving.  Of  these,  62  were  from  the  high  school  and  32  from  the 
eighth  grade. 

The  subject  of  introducing  sewing,  dressmaking,  and  other  depart- 
ments for  the  benefit  of  the  school  girls  has  been  discussed,  and  a 
teacher  of  cooking  has  been  emi)loyed.  The  system  can  not  be  said, 
however,  to  have  become  definitely  fixed. 

NEW  HAMPSHIRE. 

In  the  public  school  system  of  Concord  provision  is  made  for  manual 
training.  The  work  includes  a  course  in  wood  work  and  a  courso  in 
sewing,  both  optional  with  the  pupil.  During  the  school  year  1890-'91, 
110  pupils  received  instruction  in  wood  work.  Of  this  number  only  12 
were  from  the  high  school.  Two  hundred  and  thirty-five  girls  of  the 
l)ublic  schools  were  taught  sewing,  23  of  whom  were  high  school  pii- 
inls. 

NEW  JERSEY. 

New  Jersey  has  already  been  spoken  of  as  one  to  give  early  legisla- 
tive aid  to  the  cause  of  industrial  education.  The  first  act  looking  to 
the  introduction  of  this  element  into  its  system  of  public  instruction 
bears  date  of  March  24, 1881.  The  object  as  stated  in  the  words  of  the 
act  was  the  "  establishment  and  support  of  schools  for  the  training  and 
education  of  pupils  in  industrial  pursuits  (including  agricultiue),  so  as 
to  enable  them  to  perfect  themselves  in  the  several  branches  of  industry 
which  require  technical  training.^    This  act  provided  that — 

Whenever  any  board  of  education,  school  committee  or  6ther  like 
bod^'^  of  any  city,  town  or  township  in  this  state  shall  certify  to  the 
governor  that  a  sum  of  money  not  less  than  three  thousand  dollars  has 
been  contril>uted  by  voluntary  subscriptions  of  citizens  or  otherwise, 
as  hereinafter  authorized,  for  the  establishment  in  any  such  city,  town 
or  township  of  a  school  or  schools  for  industrial  education,  it  shall  be 
the  duty  of  the  said  governor  to  cause  to  be  drawn,  by  warrant  of  the 
comptroller,  ai)proved  by  himself,  out  of  any  moneys  in  the  state  treas- 
ury not  otherwise  appropriated,  an  amount  equal  to  that  contributed  by 
the  particular  locality  as  aforesaid  for  the  said  object;  and  when  any 
such  school  or  schools  shall  have  been  established  in  any  locality  sis 
aforesaid,  there  shall  be  annually  contributed  by  the  state,  in  manner 
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aforesaid,  for  the  inalDteuance  and  support  thereof,  a  Biiin  of  mouey 
equal  to  that  coiitributi^.d  each  year  in  said  locality  for  such  purpose; 
j»'orided^  however^  that  the  moneys  contributed  by  the  st^te,  as  afore- 
said, to  any  locality,  shall  not  exceed,  in  any  one  year,  the  sum  of  live 
thousand  dollars. 

The  act  further  provides  for  the  apjwintment  of  trustees  to  be  given 
the  orpnization  and  management  of  such  schools.  Additional  provi- 
sion is  made  for  the  prospective  schools  by  giving  to  the  city,  town,  or 
township  power  to  appropriate  and  raise  by  tax  money  for  their  sup- 
port. 

This  act  was  only  a  beginning.  Subsequent  legislation,  made  on  the 
same  general  lines,  has  considerably  extended  the  benefits  of  state  aid. 
The  act  of  March  7, 1888,  "for  the  promotion  of  industrial  education," 
and  the  act  of  February  15,  1888,  "  for  the  promotion  of  manual  train- 
ing,^ required  but  $500  to  be  raised  by  taxes  and  subscriptions  before 
state  aid  in  an  equal  amount  could  be  obtained.  This,  of  course,  placed 
ontside  aid  within  the  reach  of  many  more  of  the  cities  and  towns. 

It  would  be  interesting  to  know  just  to  what  extent  these  acts  have 
influenced  the  develop  ihent  of  manual  or  industrial  training  in  Kew 
Jersey.    Unfortunately  we  have  not  at  hand  complete  information  on 
this  subject.    As  in  any  new  movement,  changes  are  constantly  being 
made  by  the  introduction  of  the  work  in  new  places  or  by  its  develop- 
ment where  already  established.    It  should  not  be  assumed  that  the 
indnstrial  movement  in  New  Jersey  owes  all  that  it  has  accomplished 
to  legislative  aid.    The  beginning  at  Mont  Clair  was  made  indepen- 
dently of  any  outside  aid.    Kor  should  it  be  understood  that  all  the 
results  of  the  legislation  have  been  in  the  direction  of  manual  training. 
The  Newark  Technical  School  is  something  quite  different  from  the 
muQual  training  school. 

From  the  reiK)rt  of  the  state  superintendent  of  public  instruction  for 
the  school  year  ending  August  31, 1891,  it  appeared  that  manual  train- 
ing'in  some  form  had  become  a  part  of  the  course  of  instiiiction,  either 
optional  or  required,  in  the  public  schools  of  thirteen  cities  and  towns, 
viz.,  East  Orange,  Garfield,  Hoboken,  Mont  Clair,  Morristown,  Orange, 
Passaic,  Patorson,  South  Orange,  Union,  Vineland,  Weehawken,  and 
West  Hoboken.  Probably  the  next  report  when  issued  will  show  its 
inti'oduction  in  other  schools.  In  several  places  the  matter  is  known  to 
have  been  agitated  with  some  promise  of  success. 

Hoboken  offers  a  striking  example  of  manual  training  in  the  public 
schools  as  the  outgrowtli  of  fetate  aid.  The  instruction  is  not  in  the 
bauds  of  the  city  authorities,  but  is  controlled  by  a  board  of  trustees 
wlio  euiidoy  the  teachers  and  guarantee  the  expenses.  The  funds,  how- 
ever, are  now  derived  entirely  from  city  and  state  appropriations.  In 
tbc  earlier  days  of  the  work  much  of  the  money  was  raised  by  sub- 
scription, and  a  part  of  the  funds  so  accumulated  is  still  in  the  hands 
of  the  trustees. 


56  REPOllT   OF   THE   COMMISSIONER   OF  LABOB. 

TLe  work  was  begun  in  December  1885.  It  has  grown  so  tbat  in 
1890  an  attendance  was  reported,  in  all  departments  of  instruction,  ot 
1,430  pupils.  The  numbers  in  the  various  departments  were:  Wood 
working,  240;  cooking,  350;  clay  modelling  and  wood  carving,  240; 
sewing,  600.  The  accommodations  are  insufficient.  The  work  is  for 
the  most  part  carried  on  in  a  building  apart  from  the  schools,  to  which 
classes  are  sent  in  turn. 

The  instruction  now  offered  includes  clay  modelling,  wood  carving, 
and  wood  working  for  the  boys,  and  sewing  and  cooking  for  the  girls. 
Clay  modelling  is  i)ractieed  one  hour  and  a  half  a  week  during  the  first 
year  of  the  manual  course.  This  is  followed  by  exercises  in  wood  carv- 
ing. During  the  third  year  joinery  is  taken  up  for  two  hours  and  a 
half  a  week.  The  sewing  course  includes  lessons  and  practice  in  out- 
line running,  figure-stitching,  hemuiing,  felling,  sewing  on  buttons, 
making  buttonholes,  darning,  patching,  etc.  The  course  in  cooking 
includes  instruction  in  the  care  of  supplies,  materials,  and  utensils,  in 
the  selection  of  materials,  and  in  thechemistry  of  cooking,  with  practice 
in  cooking. 

Probably  the  most  widely  known  example  of  public  school  manual 
training  in  New  Jersey  is  found  at  Mont  Clair.  The  work  was  begun 
October  1,  1882,  the  trustees  having* appropriated  $1,000  for  the  pur- 
pose. The  pupils  of  the  second  and  third  grades  of  the  grammar 
schools,  averaging  12^  years  of  age,  were  selected  for  the  experiment. 
The  work  has  continued  without  interruption  since  that  date. 

The  manual  training  as  now  arranged  consists  chiefly  of  clay  model- 
ling, cabinet  work,  wood  carving,  sewing,  cooking,  wood  and  metal 
turning,  and  \ise  work.  The  shop  work  is  carried  through  all  grades 
and  required  of  all  pupils  up  to,  not  into,  the  high  school.  The  aim  of 
the  work  is  not  to  produce  articles  of  value  nor  to  teach  any  trade,  but 
to  discipline  the  mind  through  the  hand  and  eye.  The  manual  exer- 
cises are  on  the  same  footing  as  the  other  branches  of  school  work,  the 
two  hours  a  week  devoted  to  them  being  taken  from  school  hours. 

The  expenses  of  the  work  have  not  been  great.  For  fitting  up  the 
workshop  in  a  school  building  and  supplying  it  with  benches,  tools  of 
various  kinds,  etc*,  about  $350  was  used.  The  whole  cost  of  starting 
and  carrying  on  the  school  during  six  years  was:  First  year,  $72o.8G; 
second  year,  $599.34;  third  year,  $582.51;  fourth  year,  $681.19;  fifth 
year,  $708.53;  sixth  year,  $667.90. 

A  complete  account  of  the  course  of  training  in  the  Mont  Clair  schools 
will  be  found  in  Chapter  XI. — The  Kindergarten  in  Eelation  to  Manual 
Training. 

Orange  is  another  place  that  has  availed  itself  of  the  offered  state 
aid.  In  1887  the  city  appropriated  $1,000  for  the  introduction  of  manual 
training  into  the  public  schools.  In  accordance  with  the  law  aheady 
referred  to,  this  entitled  the  city  to  another  $1,000  from  the  state.  In- 
struction was  at  once  begun  in  schools  of  every  grade.    Sewing,  i)apcr 
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weaving,  and  clay  modelling  were  tanglit,  and  kindergarten  methods 
were  introduced  into  the  priraary  grades. 

Sewing  is  now  a  part  of  the  work,  being  taught  in  all  grades,  includ- 
ing tbo  high  school.  Cooking  lessons  are  also  given  in  the  upper  high 
scbool  classes.  Boys  of  the  grammar  and  high  school  classes  receive 
lessons  in  simple  carpentry.  Industrial  drawing  was  introduced  into 
the  schools  of  Orange  about  fourteen  years  ago,  and  still  maintains  a 
prominent  position. 

At  Paterson,  during  the  year  ending  March  19,  1891,  the  total  num- 
ber of  hoys  receiving  manual  training  instruction  was  350,  aiTangcd  in 
15  classes  ranging  from  15  to  30  pupils  in  each  class.  Each  class  re- 
ceived one  and  a  quarter  hours'  instruction  per  week.  A  large  number 
of  the  high  school  boys  completed  the  list  of  25  lessons,  covering  all  the 
forms  of  simple  joinery.  Considering  the  limited  time,  amounting  in 
the  aggregate  to  about  50  hours  per  year  for  each  class  or  pupil,  the 
development  of  skill  has  been  quite  remarkable. 

At  Vineland  manual  training  was  instituted  as  a  branch  of  public 
school  instruction  by  a  natural  and  easy  method  in  1887.  The  sum  of 
$500  had  been  appropriated  by  the  town  with  which  to  begin  the  work; 
bat  this  amount  would  not  hire  a  special  teacher.  Accordingly  tlio 
school  board  sought  for  a  man  who  could  act  as  principal  and  train  the 
17  teachers  so  that  they  could  teach  the  children  in  their  schools.  They 
found  a  man  of  the  right  stamp,  and  in  June  1887,  opened  a  summer 
training  school  for  tesichers  with  an  attendance  of  45,  and  here  the  year's 
work  was  taught. 

Drawing  lessons  are  given  twice  a  week  to  all  pupils.  Clay  model- 
ling was  introduced  in  1888.  Lessons  in  carpentry  and  lessons  in  bud- 
ding and  grafting  are  now  given.  For  the  school  year  ending  August 
31,  1891,  Vineland  received  from  the  state  $1,000  toward  the  support 
of  this  special  teaching,  an  equal  amount  having  been  voted  by  the 
district. 

NEW  70RK. 

Manual  training  was^  introduced  into  the  Albany  High  School  in  tho 
form  of  wood  work  in  January  1888.  Superintendent  Charles  W.  Cole 
said  of  it  in  1890: 

Manual  training  is  no  longer  an  experiment  with  us.  We  have  be, 
come  satisfied  of  its  high  educational  value,  and  we  believe  it  will  re- 
main a  jQxcil  element  in  our  system.  The  question  to  be  determincd- 
however,  is  how  far  up  and  how  far  down  it  shall  be  extended.  Thus 
far  we  have  confined  shop  work  to  the  high  school  boys;  next  fall  we 
shall  introduce  wood  working  in  the  sloid  form  among  the  girls  in  the 
high  school. 

This  has  since  been  done. 

Superintendent  Cole  has  noted  an  interesting  and  important  eifect 
of  the  work  upon  the  attendance  of  boys  in  the  high  school.  In  1891 
he  stated  that  previous  to  the  introduction  of  manual  fcraining  the  pro- 
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portion  of  boys  to  girls  ia  the  Albany  High  School  had  been  30  to  70; 
it  was  now  48  to  52. 

Prominent  among  manual  training  schools  of  its  grade  is  the  high 
school  of  .the  Pratt  Institute,  Brooklyn.  The  three  years'  course  of 
study  is  designed  to  fit  boys  and  girls  for  their  life  work,  and,  "  without 
ignoring  or  antagonizing  the  education  of  the  i>ast,  seeks  to  perfect 
this  by  supplying  the  elements  heretofore  disregarded."  The  school 
"  does  not  endeavor  nor  wish  to  prepare  for  a  particular  occupation,  or 
class  of  occupations,  but  rather  tries  to  make  its  course  as  broad  and 
general  as  is  consistent  with  the  age  of  the  pupils  and  the  time  si)cnt 
in  its  completion.  Geometry  and  chemistry  are  inti-oduced  into  the 
course,  but  not  with  the  primary  object  of  preparing  teachers  of  math- 
ematics or  science;  so  manual  work  is  made  a  feature,  but  not  in  order 
to  train  carpenters  or  machinists;  on  the  contrary,  the  literary  work 
and  all  forms  of  manual  work  are  made  i)arts  of  the  course  of  instruc- 
tion for  one  and  the  same  reason,  because  of  their  disciplinary  and  ed- 
ucational value." 

As  in  most  of  the  manual  training  high  schools,  the  course  of  study 
is  arranged  to  meet,  as  far  as  possible,  the  requirements  for  admission 
to  advanced  scientific,  technical,  or  other  schools,  and  at  the  same  time 
to  supply  the  needs  of  that  larger  class  of  boys  and  girls  who  finish 
their  school  room  education  with  the  high  school. 

The  course  of  instruction,  as  set  forth  in  the  catalogue  of  the  insti- 
tute for  the  year  1891-92,  embraces,  in  the  first  year,  English  language 
and  rhetoric,  algebra  and  geometry,  physiology  and  physical  geography 
vocal  music,  freehand  and  insti  umental  drawing,  model  and  cast  draw- 
ing, and  clay  modelling.  The  manual  work  for  boys  consists  of  bench 
work  in  wood,  wood  turning,  patternmakiug,  and  principles  of  moulding; 
for  girl^,  sewing,  hygiene,  and  home  nursing:. 

In  the  second  year  the  studies  are  general  history  and  English 
history,  or  Latin.  Essay  writing,  geometry,  trigonometry,  bookkeeping 
l)hysics  with  laboratory  practice,  vocal  music,  perspective,  architect- 
ural drawing,  elements  of  design,  and  mechanical  drawing  are  also 
taught;  while  foundery  moulding,  forging,  and  tinsmithing  for  boys, 
and  dressmaking  and  wood  carving  for  girls,  constitute  the  subjects 
of  the  manual  training  course. 

In  the  senior  year  the  subjects  taken  up  are  English  literature,  civil 
government,  political  science,  French  or  Latin,  essay  writing,  principles 
of  construction,  chemistry  and  metallurgy,  vocal  music,  mechanical 
drawing,  problems  in  construction;  and  in  manual  work,  machine  shop 
and  bench  work,  machine  tool  work,  and  construction  are  assigned  to 
boys,  and  cooking,  millinery,  and  dressmaking  engage  the  attention  of 
the  girls. 

The  school  year  in  the  high  school  department  is  divided  into  tliree 
terms,  and  the  tuition  per  term  for  the  first  year  is  $10,  for  the  second 
year  $15,  and  for  the  third  year  $20. 
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In  the  aatamu  of  1874  a  priuting  o£Sce  was  opened  at  Jamestown, 

iu  one  of  the  school  buildings,  and  fitted  up  with  press,  type,  and 

fixtures,  at  a  cost  of  $125,  for  the  purpose  of  affording  au  oppor- 

tttuity  to  the  boys  and  girls  of  the  grammar  and  high  schools  to  learn 

type  setting  as  a  form  of  manual  training. 

Siuce  that  date  the  scope  of  the  work  has  been  greatly  extended. 
Two  wings  have  been  added  to  the  high  school  building,  and  in  the 
basement  are  two  rooms,  one  of  which  is  used  for  a  sewing  room  and 
printing  office,  and  the  other  &t  the  shop.  The  rooms  are  about  28  by 
37  feet,  are  well  lighted  and  pleasant,  and  are  supplied  with  all  needed 
tools^  material,  and  instructors,  and  are  kept  open  during  all  the  school 
bouis  of  the  day,  four  days  of  the  week. 
Superintendent  Love  writes: 

Today,  January  19, 1887,  this  much  can  be  said  of  the  department 
of  manual  training  in  Jamestown,  public  schools.  All  the  pupils  in  the 
first  six  grades,  about  1,400  in  number,  are  given  lessons  daily,  or  at 
least  three  or  four  times  a  week,  in  some  kind  of  manual  training.  One 
liuTidred  and  twenty-five  of  the  girls  and  66  of  the  boys  receive  lessons 
in  the  sewing-room  or  shop  at  least  twice  or  three  times  each  week,  and 
20  boys  and  girls  set  type  in  the  printing  office,  one  hour,  four  days  of 
the  week. 

The  system  is  well  organized;  and,  from  the  lowest  primary  depart- 
ments, in  which  kindergarten  exercises  are  practised,  to  the  academic 
tle[)artment  of  the  high  school,  the  work  is  carried  forward  by  easy 
^ages  of  gradation.  Up  to  the  seventh  grade  the  course  varies  but 
little  from  that  of  other  manual  training  schools.  Beginning  with  the 
junior  class  of  the  grammar  department,  the  instructiou  for  the  remain- 
der of  the  course  is  as  foUows: 

Junior  grammar  Qla88. — ^Penmanship;  drawing,  free-hand  and  indus- 
trial; ptysieal  culture,  exercises  ia  gymnasium;  manual  training  for 
boys — to  draw  lines  and  lay  off  distances,  use  of  the  hammer,  the  saw, 
the  plane;  manual  training  for  girls — ^plain  sewing,  running,  gathering, 
stitching,  overcasting,  over-and-over  sewing  and  hemming;  printing, 
boys  and  girla — (1)  learn  the  letters  in  the  lower  case,  (2)  also  iu  the 
upper  case,  (3)  to  hold  and  handle  the  stick,  (4)  to  set  up  and  distribute 
woids,  (5)  also  sentences,  (G)  to  set  up  and  distribute  copy. 

Middle  grammar  class. — Penmanship;  drawing,  free-hand  and  indus- 
trial; physical  culture,  exercises  in  the  gymnasium;  manual  training  for 
boys — review  the  work  of  the  last  year,  lessons  in  construction,  boring, 
chiselling;  manual  training  for  girls — crocheting,  knitting  begun;  print- 
uig,  bo3^s  and  girls — (7)  to  learn  to  correct  proof,  (8)  to  set  up  copy  and 
distribute  it  on  time,  (9)  to  make  up  and  lock  forms. 

Senior  grammar  class. — Penmanship;  drawing;  physical  culture,  exer- 
cises in  the  gymnasium ;  manual  training  for  boys — review  lessons  of  the 
last  year,  lessons  in  mitreing,  dovetailing,  dowelling,  begin  drawing  and 
constructioji;  manual  ti  aining  for  girls — knitting  advanced,  mending, 
patching,  darning,  making  buttonholes;  jjrintiug,  boys  and  girls — (10) 
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run  the  press,  (11)  wash  type  and  distribute  form,  (12)  do  job  work 
given  out. 

In  the  academic  department,  comprising  the  tenth,  eleventh,  twelfth, 
and  thirteenth  grades,  the  work  in  manual  training  is  as  follows:  For 
young  men — drawing  and  construction,  the  lathe,  finishing,  printing; 
for  young  women — cutting,  the  use  of  the  sewing  machine,  embroidery, 
cooking,  printing. 

The  means  for  meeting  the  cost  of  manual  training  at  Jairnestown 
were  at  first  derived  exclusively  from  the  proceeds  of  exhibitions  given 
at  intervals  by  teachers  and  pupils,  and  even  now  the  expense  is 
mainly  provided  for  in  the  same  way,  only  a  small  amount  coming  from 
the  public  school  fund. 

In  1892  Superintendent  Eogers  reported  that  "the  usefulness  of  the 
department  of  manual  training  is  greatly  hindered  by  lack  of  proper 
facilities.  In  spite  of  its  many  limitations  the  value  of  this  instruction 
may  be  regarded  as  fully  established." 

Kewburgh  has  a  manual  training  school,  with  a  complete  equipment 
for  teaching  carpentry  in  a  four  years'  course.  The  instructor  receives 
a  salary  of  $1,200  a  year.  There  are,  also,  two  teachers  of  sewing,  paid, 
respectively,  $400  and  $500  a  year.  The  total  number  of  boys  taking 
manual  training  is  now  160. 

As  to  sewing,  the  city  report  states  the  number  of  classes  in  this 
branch  to  have  been  36  in  all,  with  an  average  number  of  20  pupils  to 
a  class,  or  720  altogether.  A  lesson  of  one  hour  a  week  is  given  to 
each  class. 

Instruction  in  manual  exercises  began  in  the  schools  of  New  York 
city  on  February  1, 1888.  There  is  a  graded  course  of  study,  beginning 
with  the  lowest  primary  grade  and  progressing  through  every  succeed- 
ing grade  of  the  primary  and  grammar  school  course.  The  full  course 
requires  14  terms  for  completion. 

The  work  has  not  been  introduced  into  every  public  school,  but  all 
pupils  in  the  several  schools  where  the  work  has  been  introduced  are 
compelled  to  study  all  the  subjects  taught  in  their  respective  classes. 
Any  pupil  not  wishing  to  attend  a  manual  training  school  msiy  attend 
one  of  the  other  class  of  schools,  and  any  pupil  of  the  schools  having 
the  regular  course  of  study  may  at  any  time  enter  one  of  the  manual 
training  schools. 

The  work  consists  of  paper  folding  and  cutting,  free-hand  and  me- 
chanical drawing,  clay  modelling,  wood  working,  sewing,  and  cooking. 

There  are  37  departments  pursuing  the  manual  training  course  of 
study,  the  whole  number  of  pupils  registered  December  31, 1891,  being 
19,935,  with  an  average  attendance  of  18,249.  These  schools  consist  of 
7  male  grammar  departments,  8  female  grammar  departments,  1  mixed 
grammar  department,  13  primary  departments,  and  8  primary  schools. 

There  are  122  classes  in  sewing,  containing  5,675  pupils;  22  classes 
in  cooking,  containing  614  pupils;  and  65  classes  in  workshop  (wood 
working),  containing  1,811  pupils. 
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Modelling  in  clay  is  a  part  of  .tlic  course  of  instruction  in  229  classes, 
containing  8,703  pupils;  but  clay  is  used  in  form  study  in  193  other 
clai?sc5,  containing  10,640  pupils.  All  the  pupils  receive  instruction 
in  the  English  branches  and  in  drawing  (free-hand  or  mechanical). 
The  course  pursued  in  this  class  of  schools  seems  to  be  meeting  with 
gCDcral  approval. 

The  College  of  the  City  of  New  York,  established  in  1848,  gives, 
among  itscourses  of  instruction,  a  three  years'  mechanical  course,  which 
is,  in  detail,  as  follows : 

L^sons 
FIRBT  YEAR.  ptr 

ucek. 

French,  Germau;  or  Spanish 5 

Engliah  language 3 

Mathematics 3 

Physics 2 

Drawing,  free-hand  and  mechanical 3 

Workshop,  instrnction  and  practice,  or  commercial  products 4 

20 


SECOND   YEAR. 

The  Bame  modern  language  as  before 5 

Engllfih 3 

Matliematics 3 

Chemistry 2 

Drawing 3 

Worlabop  or  commercial  products 4 


20 


THIRD   YEAR. 


A  second  modem  language 5 

English 3 

Mathematics 3 

Physics  and  chemistry 5 

Workshop,  or  history  and  political  economy 4 

20 

The  subject  of  commercial  products  in  tLis  course  includes  the  study 
of  raw  and  manufactured  products.  Kaw  materials  are  studied  as 
derived  from  (1)  the  mineral  kingdom,  as  metals,  ores,  coal,  petro- 
leum, etc.;  (2)  the  vegetiible  kingdom,  as  grain,  timber,  textile  fabrics, 
tea,  coffee,  etc.;  (3)  the  animal  kingdom,  as  silk,  wool,  fiir,  hides,  meat, 
etc.;  (4)  the  sources  of  supiily  and  lines  of  conveyance,  or  what  is 
generally  known  as  commercial  geography,  a  subject  much  studied  in 
European  countries,  but  too  often  ignored  in  America. 

The  workshops  are  3  in  number.  The  wood  working  shop  contains 
15  double  benches,  with  closets  and  tools  for  a  class  of  30.  The 
forge  shop  contains  6  Buffalo  forges,  20  anvils,  and  2  long  benches 
with  15  vises,  with  forge  and  vise  tools,  and  accommodates  a  class  of 
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fxom  15  to  30  students.  The  latlie  sliop  contains  26  lathes  for  \roo(l 
and  metal  working,  4  engine  lathes,  a  'eircular  saw^  and  G  grindstones. 

For  admission  to  the  lowest  class  the  student  must  be  14  years  of  age 
and  a  resident  of  Kew  York  city.  He  must  pass  an  entrance  examina- 
tioii  in  writing^  spelling,  the  English  language,  arithmetic,  elementary 
propositions  in  geometry,  geography,  the  history  of  the  United  States, 
and  the  elements  of  industrial  drawing. 

Instruction  is  free,  and  free  text  books  and  apparatus  are  supplied. 
The  cost  of  instruction  is  nearly  $3,000  per  annum.  The  total  cost  of 
shop  plant,  in  report  of  October  31,  1888,  is  reported  to  have  been 
$8,040.06. 

The  Hebrew  Technical  Institute  of  New  York  is  a  manual  training 
school.  It  was  organized  in  1884.  This  institute  is  sui  generis^  and, 
within  the  prescribed  limits,  it  is  one  of  the  most  thorough  among  the 
training  schools  of  the  country.  Pupils  are  required  to  be  12 J  years  of 
age  and  to  pass  an  examination  in  arithmetic,  English,  geography,  and 
history. 

The  course  of  instruction  is  embraced  in  three  departments,  viz., 
shop  work  in  wood  and  iron;  drawing,  free-hand  and  mechanical;  the 
English  branches  and  physics.  Pupils  attend  during  the  hours  which 
constitute  the  school  day,  from  9  a.  m.  to  5  p.  m*  with  an  intermission 
of  one  hour  at  noon,  and  are  instruct<id  in  all  the  dopartments. 

The  course  of  stndy  in  this  institution  is  arranged  on  the  basis  of 
general  instruction  in  the  use  of  tools,  drawing,  and  the  general  bran  ches 
to  cover  a  period  of  two  years,  the  third  year  to  be  devoted  to  prepa- 
ration for  some  special  branch. 

The  relation  between  the  drawing  and  shop  departments  is  very  close, 
while  the  mathematics  taught  in  the  English  department  should  be 
practical  and  bear  upon  the  shop  work.  The  English  department  in- 
cludes instruction  in  the  following  branches:  Arithmetic,  geometry, 
history,  geography,  reading,  writing,  language  lessons,  physics,  ami 
industrial  topics. 

The  drawing  department  includes  free  hand  drawing  (model  and 
object  and  decorative  drawing)  and  mechanical  drawing. 

The  shop  work  includes  wood  working  and  metal  working.  Under 
wood  working,  the  following  are  the  stages:  Pasteboard  work,  bracket 
sawing,  construction  work  in  bracket  sawing,  preliminary  exercises  in 
the  use  of  saw,  try-square,  and  chisel;  exercises  in  nailing  and  use  of 
hammer,  joinery,  construction  work,  wood  carving,  patternraaking, 
moulding  and  casting.  Metal  working  should  commence  with  exercises 
in  tin  and  soldering,  light  work  on  speed  lathe,  forge  work,  chipping 
and  filing,  engine  lathe  work,  shaper  and  planer,  drill  press,  and  con- 
struction work.  The  metal  working  shop  is  equipped  with  2  engine 
lathes,  2  drill  presses,  2  speed  lathes,  1  planer,  and  15  vises,  with  all  the 
necessary  tools  used  with  such  machines.  The  vis©  work  teaches  the 
properties  of  cast  iron,  the  use  of  the  hammer,  chisel,  file^  straight  edge, 
calipers,  square,  bevel,  gauge,  and  dividers. 
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Bytbe  end  of  the  second  year  tlie  si)ecial  aptitude  of  the  pupil  is 
evidenced,  aud  arrangements  are  then  made  for  a  lengtby  stay  each 
(lay  in  that  shox)  which  will  prepare  him  for  his  special  trade.  Thus 
the  pupils  in  the  wood  working  department,  in  the  third  year,  devote 
their  entii'C  time  to  wood  working,  either  patternniaking,  cabinet- 
making,  or  carpentry  and  drawing,  while  those  who  show  an  aptitude 
for  machinery  devote  their  entire  time  in  the  metal  working  shop  and 
mediauieal  drawing  (one  hour  a  day  only  being  given  to  i)hysics  and 
mathematics).  Those  who  show  a  desire  to  engage  in  electrical  work 
nceive  special  instruction  in  that  branch. 

Instruction,  books,  and  tools  are  furnished  free.  The  number  of  pupils 
at  the  date  of  the  latest  report  (January  1, 1891)  was  146.  The  first 
class  was  graduated  from  this  school  in  1886.  Henry  M.  Leipziger, 
Ph.  D.,  is  director  of  the  institute,  and  there  are  seven  instructors  asso- 
ciated with  him.  The  whole  number  of  graduates  (including  the  class 
oflSOO)  is  62,  namely, in  the  class  of  1886,  18;  in  the  class  of  1888,  11 ; 
in  the  class  of  1889, 17 ;  in  the  class  of  1890,  16.  Of  these  6  are  con- 
nected with  electrical  works,  3  arc  architects,  2  are  machinists,  and  1  is 
engaged  in  the  telephone  business.  Most  of  the  remaining  graduates 
are  employed  by  business  firms  concerning  whose  line  of  trade  infor- 
mation is  not  available. 

The  Industrial  Education  Association  of  New  York,  in  addition  to 
publishing  educational   monographs  from  time  to  time,  instituting 
lecture  courses,  and  seeking  in  every  way  to  create  an  interest  in  all 
educational  work  and  to  diffuse  a  knowledge  of  any  advance  in  peda- 
gogical science,  has  founded  a  college  for  the  training  of  teachers,  tui- 
tiou  for  a  full  year's  course  in  which  costs  $60.    This  college  was  opened 
in  1887,  and  in  connection  with  it  a  model  school  for  boys  and  girl^ 
In  this  school  (consisting  of  a  kindergarten  and  a  primary  and  a 
grammar  grade),  besides  the  branches  usually  taught  in  the  public 
wihools,  industrial  drawing,  clay  modelling,  and  the  use  of  tools  are 
taught.    The  course  for  girls  includes  a  graded  system  of  sewing  and 
cutting,  together  with  a  course  in  cookery. 

The  work  of  this  association  has  been  merged  in  that  of  the  New 
York  College  for  the  Training  of  Teachers. 

Dr. Felix  Adler's  Workingman's  School  in  New  York  city  was  founded 
in  1878.  Instruction  is  gratuitous  for  the  children  of  the  poor,  for  whom 
the  school  is  primarily  intended.  The  enrollment  in  1892  shows  an 
attendance  of  over  360  pupils. 

The  Society  for  Ethical  Culture  maintains  the  school,  which  is  entirely 
uiisectarian  and  receives  pupils  of  both  sexes  and  all  nationalities  be 
tween  the  ages  of  3  and  14  years.  The  full  course  covers  a  period  of  11 
years.  Since  this  yearns  term  28  pay  pupils  have  been  admitted  to  the 
school,  who  add  about  $2,800  to  the  funds  of  the  society,  which  re- 
quires #22,000  annually  to  defray  the  expenses  of  the  institution. 
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This  scliool  is  an  oxcellent  exarapi®  \>j  ^j^^  application  of  manual 
training  methods  tlirougli  all  grades  Of  instruction,  from  the  kinder- 
garten to  the  high  school.  A  normal  covirse  for  kindergartners  is  now- 
provided  in  a  department  of  this  school. 

OHIO. 

The  Technical  School  of  Oiucinnati  was  opened  for  the  admission  of 
pupils  in  November  1886.  It  is  an  incorporated  institution  and  under 
the  management  of  a  board  of  trustees.  The  faculty  is  composed  of  a 
director  and  8  teachers;  3  are  shop  instructors,  4  class  instructors,  and 
1  takes  charge  of  the  draughting  department.  Since  1887  about  half 
the  expense  of  the  school  has  been  borne  by  the  Commercial  Club. 

Pupils  are  admitted  at  14  years  of  age,  on  certificates  of  grammar 
school  principals,  or  after  passing  an  examination  in  the  English 
branches  commonly  tauglit  in  the  grammar  school. 

The  course  of  study  and  shop  work  in  this  school  requires  three  years 
for  its  completion.  The  first  year  subjects  are  algebra,  arithmetic,  ele- 
mentary science,  physiology;  English  language,  history,  American  lit- 
erature; free-hand,  outline,  and  model  drawing;  shop  details,  simple 
I)rojection and  geometrical  construction;  proper  care  and  use  of- tools, 
carpentry,  joinery,,  and  wood  turning. 

The  second  year  studies  include  geometry,  chemistry,  English  lan- 
guage, English  history  and  literature;  shop  details,  orthographic  pro- 
jections, isometric  projection,  principles  of  perspective,  development  of 
surfaces,  machines  from  measurement;  forging,  welding,  tempering,  and 
tool  making. 

In  the  third  year  the  course  comprises  higher  algebra,  plane  trigo- 
nometry, physics;  English  language,  civil  government,  political  econ- 
omy, or  German;  machine  drawing,  general  plans,  detailed  working 
drawings,  shop  details,  or  architectural  drawing,  interior  decorations, 
buildings  from  measurement,  architectural  i)erspective;  chipping,  filing, 
fitting,  turning,  drilling,  planing,  milling,  construction  of  some  ma- 
chine or  machines.  . 

One-half  of  the  pupils'  time  throughout  the  entire  course  is  devoted 
to  manual  work,  viz.,  two  hours  to  shop  work  and  one  hour  to  drawing. 
The  remaining  half  (three  hours)  is  given  to  mathematics,  sciences, 
and  language  equally. 

Tuition  for  the  course  of  study  is  as  follows:  First  year,  $75;  second 
year,  8100;  third  year,  $125. 

The  carpenter  shop  of  this  school  is  equipped  ^ith  52  cabinetmak- 
ers' benches,  15  speed  lathes,  1  rip  and  cross-cut  circular  saw,  1  grind- 
stone, 2  emery  wheels,  bench  tools  for  90  boys,  turning  tools  for  42  boys. 

The  blacksmith  shop  has  19  forges,  19  anvils,  2  vises,  1  blower,  1  ex- 
haust fan,  1  bellows;  tongs,  hammers,  flatters,  fullers,  swages,  etc., 
for  54  boys. 
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There  are  now  enrolled  152  scholars,  of  whom  72  are  in  the  first  year, 
38  ill  the  second,  26  in  the  advanced  year,  and  the  remaining  J7  in  pre- 
paratory or  special  classes.  Of  the  whole  number,  29  enjoy  tlie  priv- 
ileges of  free  or  partially  free  scholarships,  while  from  the  remainder  is 
received  the  sum  of  $10,500  in  tuition  fees. 

At  Cleveland,  as  early  as  February  1885,  instruction  in  carpentry 
was  begun  for  the  benefit  of  a  few  boys  of  the  Central  High  School. 
The  interest  which  these  pupils  showed  in  the  work  attracted  the  atten- 
tion and  enlisted  the  sympathy  of  certain  business  men  of  the  city,  who 
at  once  formed  a  stock  company  with  a  capital  of  $25,000,  and  were  in- 
corporated June  2,  1885,  under  the  title  of  the  Cleveland  Manual 
Training  School  Company. 

The  school  was  opened  for  pupils  early  in  February  1886.  The 
state  legislature  soon  after  authorized  the  levying  of  a  tax  of  one-fifth 
of  a  mill  for  the  purposes  of  manual  and  domestic  training.  This  tax 
amounts  to  about  $16,000;  and  so  manual  training  found  its  way  into 
the  pubhc  schools,  all  pupils  being  entitled  to  free  tuition. 

On  entrance  pupils  must  be  14  years  old  and  fitted  for  the  high 
school;  otherwise  they  must  pass  a  written  examination. 

The  course  of  study  in  the  Cleveland  Manual  Training  School  is 
briefly  as  follows: 
First  year. — Free-hand,  geometrical,  and  mechanical  drawing;  car- 
pentry, cabinet  work,  patternmaking,  moulding,  casting,  care  and  use 
of  tools,  etc. 
Second  year. — Geometrical  and  mechanical  drawing;  forge,  vise,  and 

machine  work  in  iron  and  steel. 

Third  year. — ^Mechanical  drawing;  machine  work  in  metal,  tool  mak- 
ing, etc. 
Each  lesson  lasts  three  hours,  and  three  lessons  a  week  are  required 

of  each  pupil.    Six  hours  a  week  are  spent  in  the  shop  and  three  hours 

at  the  drawing  lessons. 
In  September  1887,  a  cooking  department  was  added  to  this  scliooL 

The  course  in  cooking  for  one  term  is  as  follows : 
First  week:  Lamb  chops,  cranberries,  mashed  potatoes,  oatmeal, 

baked  apples. 
Second  week :  Potato  soup,  scrambled  eggs,  turnips  in  white  sauce, 

apple  tapioca. 
Third  week :  Fish  balls,  milk  toast,  apple  shortcake,  coflFee. 
Fourth  week:  Mixing  and  baking  bread  and  biscuit,  tomato  soup, 

Bteamed  rice. 
Fifth  week:  Oyster  stew,  corn  cake,  toasted  crackers,  griddle  cakes, 

lemon  sirups. 
Sixth  week :  Corned  be«f  hash,  frying  out  fat,  rye  muffins,  doughnuts. 
Seventh  week:  Beef  stew,  dumplings,  chocolate,  cookies. 
Eighth  week :  Creamed  cod  fish,  French  toast,  cottage  pudding,  sauce. 

S.  Ex.  65 5 
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If inth  week :  CoUops  or  Hamburg  steak,  lyonnaise  iwtatoes,  apple 
pie,  gingerbread. 

Tenth  week :  Green  pea  soxip,  fried  fish,  potato  balls,  floating  island, 
plain  cake. 

The  total  number  of  students  in  the  three  classes  of  th6  schocd,  in 
June  1891,  was  172.  Of  these,  25  were  in  the  third  year  class,  47  in  tjie 
second  year,  and  100  in  the  first  year.  The  whole  number  of  graduates 
at  the  same  date  was  35.  Seven  had  already  gone  into  business  and 
the  remainder  were  pursuing  advanced  studies. 

Toledo  has  a  famous  manual  training  school,  from  which  14  students 
were  graduated  in  the  summer  of  1889,  the  fifth  year  of  the  schooL 
Of  the  graduates,  6  were  boys,  8  girls.  Mr.  George  S.  Mills,  super- 
intendent of  the  training  school,  agrees  with  other  promoters  of  manual 
instruction  when  he  says,  "It  is  already  proved  that  the  manual  train- 
ing school  has  a  tendency  to  keep  boys  in  the  high  school."  The  course 
covers  four  years,  the  pupils'  time  being  about  equally  divided  between 
mental  and  manual  exercises.  Forty-five  minutes  per  day  are  given  to 
drawing,  and  from  three-quarters  to  one  and  a  half  hours  to  shop  work. 

For  residents  of  Toledo  instruction  in  the  manual  training  school  is 
free;  a  small  charge  for  material  only  being  made  as  follows:  For  boys, 
the  first  year,  $6;  the  second  year,  $7;  the  third  and  fourth  years,  $9 
each.  For  the  girls,  the  first  and  second  years,  $6  each;  the  third  and 
fourth  years,  $9  each. 

Of  the  22  graduating  in  1888, 16  are  filling  positions  as  maehinists, 
designers,  draughtsmen  or  draughtswomen,  instructors  in  shop  work, 
domestic  economy,  etc.  The  class  of  1889  was  smaller,  numbering  14. 
Of  these,  1  has  secured  employment  as  a  machinist,  1  as  draughtsman 
for  an  engraver,  and  1  as  draughtswoman  for  a  sanitary  engineering 
firm.    Seven,  or  one-half  of  all,  have  found  positions  to  work. 

The  department  of  domestic  economy  in  this  school  is  designed  for 
the  training  of  girls  in  applied  housekeeping.  The  studies  are  identical 
with  those  pursued  by  boys  of  the  same  grades,  except  that  other  forms 
of  manual  instruction  are  given. 

Thus,  in  the  first  year's  course,  the  girls  of  the  senior  grammar  class 
take  lessons  in  light  carpentry,  wood  carving,  care  and  use  of  tools, 
and  wood  finishing.  The  second  year  embraces  introduction  to  courses 
in  plain  sewing  and  garment  cutting  and  making.  The  third  year's 
course  embraces  instiuction  in  preparing  and  cooking  food,  purchasing 
household  supplies,  and  chemistry  of  cooking.  The  fourth  y«ar,  the 
girls  receive  lessons  in  cutting,  making  and  fitting  garments,  household 
decorations,  millinery,  etc. 

The  practical  nature  of  the  instruction  given  in  the  department  of 
cookery  may  be  inferred  from  the  following  progi^amme: 

Boiliyig. — Illustrations  of  boiling  and  steaming,  and  treatment  of 
vegetables,  meats,  fish,  and  cereals,  soup  making,  etc. 

Broiling, — Lessons  and  i)ractice  in  meat,  chicken,  fish,  oysters,  etc. 
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Bread  making, — Chemical  and  mechanical  action  of  materials  used. 
Manipulations  in  bread  making  in  its  various  departments.  Yeasts 
and  their  substitutes. 

£ahVi^.— Heat  in  its  action  on  different  materials  in  the  process  of 
baking.  Practical  experiments  in  baking  bread,  pastry,  puddings, 
cake,  meats,  fish,  etc. 

iVym^.— Chemical  and  mechanical  principles  involved  and  illastrated 
in  the  frying  ot  vegetables,  meats,  tish,  oysters,  etc. 

Mixing.— The  art  of  making  combinations,  as  in  soups,  salads,  pud- 
dings, pies,  cakes,  sauces,  dressings,  flavorings,  condiments,  etc. 

Marketing  and  economy, — The  selection  and  purchase  of  household 
supplies.  General  instructions  in  systematizing  and  economizing  house- 
hold work  and  expenses.  The  anatomy  of  animals  used  as  food,  and 
ho7  to  choose  and  use  the  several  parts.  Lessons  on  the  qualities  of 
vatcr  and  steam;  the  construction  of  stoves  and  ranges;  the  properties 
of  different  fuels. 

The  textile  fabric  work  will  include  garment  cutting  and  making,  the 
eeoDomical  and  tasteful  use  of  materials,  millinery,  etc. 

PEHNSTLVAinA. 

The  Philadelphia  Manual  Training  School,  Seventeenth  and  Wood 
streets,  opened  in  September  1885,  has  a  faculty  of  thirteen  professors 
and  instructors.  Like  the  Chicago  school,  it  affords  to  pupils  oppor- 
tnnities  to  pursue  the  usual  high  school  course  in  literature,  science, 
and  mathematics,  combined  with  a  thorough  course  in  drawing,  and  in 
the  use  and  application  of  tools  in  the  industrial  arts. 

The  course  of  study  lasts  for  three  years.    One  hour  a  day  is  devoted 

\x^  drawing,  two  hours  to  shop  work,  and  three  to  academic  studies. 

The  school  has  chemical,  electrical,  and  physical  laboratories,  drawing 

and  modelling  rooms;  and,  in  its  mechanical  department,  woodworking 

shops  with  54  cabinetmakers'  benches,  each  supplied  with  a  full  set  of 

tools,  and  metal  working  shops  with  12  forges  and  as  many  anvils,  36 

vise^s  with  full  equipment  of  tools,  appliances  for  foundery  work,  etc. 

In  the  senior  class  are  70  students;  in  the  middle  class.  111;  and  in 

the  junior,  138. 

The  Northeast  School,  Howard  street,  opened  in  1890-'91,  has  a 
faculty  of  nine  professors  and  instructors.  The  equipments  are  similar 
to  the  Seventeenth  and  Wood  streets  school.  It  has  214  students 
enrolled  in  its  different  classes. 

In  the  spring  of  1882  a  beginning  of  manual  instruction  was  made 
at  Girard  College  in  the  branch  of  metal  work.  The  experiment  was 
successful,  and  it  was  decided  to  build  more  ample  quarters  lor  the 
work.  Accordingly,  a  building  55  by  155  feet  and  two  stories  high  was 
put  up  on  the  college  grounds,  and,  on  December  9, 1884,  opened  for 
pufiils.    Since  that  date  the  use  of  wood  working  tools  has  been  taught 
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in  this  institution,  and  foundery  work  and  bla€ksinitliing  have  been 
introduced.  Pupils  are  also  taught  mechanical  and  geometrical  draw- 
ing. 

Prior  to  the  introduction  of  wood  working  in  1884,  according  to  the 
report  of  the  trustees,  only  one-third  of  the  boys  on  leaving  college  en- 
tered mechanical  pursuits.  Since  that  event  two-thirds  of  the  boys 
have  obtained  employment  at  mechanical  occupations. 

In  the  report  and  catalogue  for  the  year  1890,  President  Fetterolf 
says: 

Manual  training  prepares  boys  for  the  learning  of  a  trade  just  as 
academic  training  prepares  young  men  for  professional  study. 

This  remark  defines  the  use  and  the  limitations  of  manual  training 
in  its  relations  to  skilled  labor,  with  clearness  and,  apparently,  with 
absolute  justice.    Manual  training  is  merely  preparatory  discipline  of 
the  eye  and  hand,  not  trade  teaching. 

Vice-President  Gregory  writes,  June  20,  1891 : 

Our  pupils  upon  reaching  certain  classes  are  expected  to  attend  the 
instruction  in  the  mechanical  department  as  regularly  as  that  in  arith- 
metic, or  in  any  other  study. 

There  is  an  industrial  annex  of  the  public  schools  at  Tidionte  in 
which  several  phases  of  manual  training  are  made  available  for  educa- 
tional purposes.  There  are  five  departments  of  the  work,  indicating  a 
very  thorough  organization : 

First.  The  primary  department,  where  kindergarten  methods  pre- 
vail. 

Second.  The  drawing  department.  Mechanical  drawing  is  taught  in 
all  grades,  including  the  high  school. 

Third.  Floriculture,  or  the  department  of  practical  botany.  In  this 
department  are  arranged,  in  various  ornamental  designs,  six  beds  30  by 
40  feet;  and  the  care  of  one  of  these  is  assigned  to  each  room.  Both 
boys  and  girls  work  at  gardening,  and  learn  something  of  the  methods 
of  cultivation  of  different  varieties  of  plants. 

Fourth.  The  girls'  department  of  domestic  economy. 

Fifth.  The  boys'  department  of  wood  working,  etc. 

In  each  of  these  departments  the  course  embraces  the  work  of  three 
years. 

The  workshop  for  boys  is  furnished  for  the  practice  of  carpentry, 
wood  turning,  and  work  in  tin,  iron,  etc.  During  the  first  year  the  boys 
work  at  carpentry  in  a  shop  furnished  with  10  double  benches,  each  of 
which  is  supplied  with  2  vise-,  a  centre  board,  on  each  side  of  which 
hang  1  cross-cut  saw,  1  rip  saw,  1  back-saw,  1  liauuner,  1  bevel  square, 
1  try-square,  1  mallet,  1  pair  of  compasses,  1  gauge,  1  oilstone,  1  oil-can, 
and  1  whisk  broom.  In  the  second  year  the  wood  lathe  is  used  by  the 
boys,  and  metal  work  comes  in  the  final  year. 

Wilkes  Barre  is  "tlie  only  city  in  uortlieastern  Pennsylvania  in 
which  manual  training  forms  a  part  of  the  ijublic  school  system,"  says 
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Mr.  A.  W.  Potter,  district  superintendent  of  schools^  in  the  sixth 
annual  report  (1888-'89). 

The  cost  of  the  plant  is  as  follows:  Tools,  $75.50;  benches,  vises, 
stops,  etc.,  $59.49.  An  expert  instructor  in  joinery  is  secured  for 
two  half  days  each  week  at  a  salary  of  $16  a  month. 

The  course  consists  of  the  making  of  20  models,  viz.,  chiselling 
s(|uare  and  mitre  cut;  halved  corner;  ledge  joint;  cross-lap  joint; 
mitre  joint;  mitre-lap  joint;  square  butt;  slip  mortise  and  tenon; 
throQgli  mortise  and  tenon ;  secret-slip  mortise  and  tenon ;  blind  mortise 
and  tenon;  bracegoint  mortise  and  tenon ;  halved  dovetail;  keyed  dove- 
tiiil;  dovetail  butt;  through  dovetail;  through  end  dovetail  (one  tenon); 
through  end  dovetail  (three  tenon);  drawer  dovetail;  bevel  dovetail. 

In  November  1888,  sewing  was  introduced,  as  a  form  of  manual  train- 
ing for  girls,  into  the  fourth,  fifth,  sixth,  seventh,  and  eighth  year  grades 
of  the  Wilkes  Barre  schools.  Friday  afternoons  from  3  to  4  o'clock  were 
selected  for  instruction  in  this  work.  The  regular  teachers  being 
mjuired  to  give  the  instruction  in  sewing,  it  became  necessary  to  have 
a  well  defined  course  and  a  set  of  models.  The  course  outlined  and 
illustrated  by  the  Industrial  Education  Association  of  New  York  city 
was  adopted.  The  instructions  are  explicit  and  the  models  examples 
of  accuracy  and  neatness. 

There  are  20  models  used  in  this  course  also,  vi;^.,  overhanding  or  top 
sewing  on  striped  calico;  overhanding  on  white  muslin,  two  selvages; 
turning  hem  on  colored  paper;  hemming  on  unbleached  muslin  with 
red  thread;  running  by  a  thread;  hemming  on  white  muslin;  over- 
casting; felling  on  unbleached  muslin;  felling  on  bleached  muslin; 
gathering;  buttonholes  and  buttons;  gusset;  herring-bone  stitch  on 
flannel;  stocking  darning;  darning  on  cashmere;  patching;  tucking, 
whipping,  sewing  on  ruffle;  feather-stitch^  sampler;  making  simple  gar- 
ments. 

RHODE  ISLAND. 

In  Bhode  Island  several  cities  have  taken  up  manual  training  to  a 
greater  or  less  extent.    During  1890  an  industrial  school  for  girls,  which 
as  a  private  enterprise  had  experimentally  introduced  sewing,  dress- 
making, and  cooking  into  some  of  the  public  schools,  was  incorporated 
with  the  public  school  system  of  Newport,  the  city  voting  to  appropri- 
ate $3,000  yearly  to  its  support.    There  is  a  dressmaking  department 
and  a  cooking  department,  with  a  special  teacher  for  each.    Providence 
has  been  giving  instruction  in  sewing  to  a  large  number  of  the  girls  . 
in  her  schools.    During  the  year  1891  out  of  $500,000  approi)riated 
for  new  school  buildings  one-sixth  was  for  a  new  manual  training 
school.    The  new  building  will  be  thoroughly  equipped  for   work  in 
wood  and  iron,  including  blacksmithing.    At  Westerly  drawing,  stick 
hiying,  and  modelling  have  been  adopted  in  the  various  grades,  and 
the  results  of  the  work  are  giving  much  satisfaction  to  the  teachers. 
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SOUTH  CAROLINA. 

South  Carolina  lias  a  number  of  scbools  for  colored  students  in  wliicli 
some  manual  instruction  is  given.    In  the  Schofield  ISTormal  and  In- 
dustrial School,  at  Aiken,  about  200  pui)ils  of  both  sexes  receive  id- 
struction  in  sewing,  carpentry,  and  printing  as  a  means  of  discipline 
and  education.    In  Porter  Academy,  at  Cbarlest'On ;  Brainard  Institute^ 
at  Chester;   Benedict  Institute  and  South  Carolina  University,  at> 
Columbia;  and  Claflin  University,  at  Orangeburg,   some  degree  ot 
manual  training  is  maintained.    In*  the  Wintbrop  Training  School  forr 
Teachers,  at  Columbia,  teachers  are  prepared  for  the  teaching  of  ele- 
mentary manual  exercises  in  connection  with  their  other  duties.    Th^ 
instruction  given  hero  consists  of  paper  folding  and  cutting,  paste- 
board work,  clay  modelling,  and  map  moulding  in  sand  and  clay, 

TENNESSEE. 

At  Knoxville  a  manual  training  course  has  been  introduced  into  th© 
public  schools.  The  branches  taught  are  cari>entry,  printing,  sewing, 
and  cooking. 

Knoxville  College  is  under  the  care  of  the  United  Presbyterian 
Church  of  North  America,  and  is  sustained  mainly  by  contributions 
from  the  various  congregations  through  the  Board  of  Missions  to  the 
Freedmen.  In  its  industrial  department  the  ends  of  economy  and  readi- 
ness for  life  work  are  sought  through  industrial  training.  Housework, 
sewing,  printing,  and  tool  and  machine  work  are  the  special  subjects  of 
instruction,  together  with  gardening  and  farming. 

The  catalogue  states  that  a  new  building  was  to  be  completed  in  Sep- 
t<5mber  1891,  and  in  readiness  for  tbe  opening  of  the  term.  This  build- 
ing will  contain  shops  for  work  in  w^ood  and  iron,  drawing  rooms,  and 
laboratories  for  chemistry,  botany,  and  agriculture.  The  building  will 
be  equipped  with  a  boiler  and  engine  and  the  necessary  machinery  and 
tools,  and  the  laboratories  will  have  a  good  outfit  of  apparatus. 

Le  Moyne  ISTormal  Institute,  at  Memphis,  places  manual  training  in 
the  course  of  study  on  the  same  footing  and  treats  it  in  every  respect 
as  of  the  same  importance  as  any  other  branch  of  study.  The  girls  of 
this  school  are  taught  needlework  in  all  of  its  branches.  Cooking, 
household  hygiene,  and  nursing  are  also  included  in  the  course.  The 
work  comprises  recitations  and  practice  through  ten  years  of  the  course 
of  study. 

Wood  working,  typesetting,  and  printing  are  for  the  boys.  The 
equipment  of  the  wood  working  shop  consists  of  14  benches  and  as  many 
sets  of  carpenter's  tools.  There  are  also  several  lathes  in  the  shop. 
In  the  printing  office  the  work  has  proved  very  successful,  both  in 
practical  results  and  as  a  valuable  auxiliary  in  the  intellectual  training 
of  the  school.    The  number  of  pupils  for  the  year  181)0-'91  was  708. 
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The  Central  Tennessee  College,  of  Nashville,  is  an  institution  sup- 
ported by  the  Preedmen's  Aid  and  Southern  Education  Society  of  the 
Methodist  Episcopal  Church.  It  has  an  industrial  department,  and, 
by  the  aid  of  the  John  F.  Slater  fund,  it  is  enabled  to  give  instruction 
in  printing,  carpentry,  blacksmithing,  tin  work,  wagon  making,  cook- 
ing, sewing,  cutting  and  making  garments,  and  millinery.  Connected 
with  this  college  there  is  a  department  of  mechanical  art  training, 
whose  course  of  study  occupies  four  years,  and  may  be  specialized  by 
Btndents  desiring  to  learn  a  particular  trade. 

Manual  training  has  recently  been  introduced  into  the  course  of  Fisk 
University,  Kasliville.  Printing  and  shop  work  practice  are  the  means 
nsed  to  secure  the  ends  sought.  The  course  runs  through  three  years. 
Two  hours  each  week  are  given  to  working  in  wood.  The  young  women 
are taaght  nursing  and  hygiene,  cooking,  dressmaking,  and  plain  sewing. 

In  the  Morristown  Normal  Academy  a  moderate  amount  of  mau- 
nal  training  is  given  to  the  pupils.  Girls  are  instructed  in  sewing, 
dressmaking,  millinery,  and  housekeeping  in  all  its  departments.  The 
young  men  learn  something  of  typesetting  and  printing. 


There  is  a  department  of  industries  in  connection  with  Bishop  College, 
Marshall.  Students  are  required  to  work  one  hour  each  day  at  some 
kind  of  manual  labor.  A  cari)enter  shop,  a  supply  of  tools,  and  an 
instructor  have  been  provided,  and  a  class  of  young  men  have  been 
taking  lessons  in  the  elements  of  carpentry  and  the  care  of  tools.  The 
young  women  assist  in  the  boarding  department  in  preparing  food  for 
cooking,  etc.    They  are  also  taught  to  sew. 

At  Wiley  University,  also  located  at  MarshaU,  sewing,  dressmaking, 
miUinery,  and  nursing,  with  the  whole  art  of  housekeei)ing,  are  taught 
to  young  women,  and  printing  office  work  is  made  available  as  a  means 
of  education  to  young  men.    It  is  an  institution  for  colored  people. 

VIRQINIA. 

The  Miller  Manual  Labor  School  of  Albemarle,  at  Crozet,  Albemarle 
county,  is  a  school  founded  for  the  education  of  "poor  orphan  and 
other  white  children  whose  parents  shall  be  unable  to  educate  them, 
the  said  orphans  and  other  children  being  residents  of  the  said  county 
of  Albemarle,'^  according  to  the  terms  of  the  will  by  which  Samuel 
MOler  bequeathed  over  a  million  of  dollars  for  the  establishment  and 
support  of  the  Miller  Manual  Labor  School.  The  fund  so  devised  is 
held  in  trust  by  the  Virginia  board  of  education,  and  the  school  is  man- 
aged through  the  agency  of  the  Albemarle  county  court. 

From  a  list  of  children  eligible  (under  the  will  of  Mr.  Miller)  to  mem- 
bership the  court  appoints  the  pupils  of  the  school.  None  but  resi- 
dents of  Albemarle  county  can  be  appointed;  but  those  that  secure 
appiointment  are  clothed^  fed,  taught;  and  cared  for  by  the  scbooL 
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The  first  pupUs  were  admitted  to  tbis  ^^^^ol  in  October  1878,  twenty 
in  number.  It  was  at  first  bard  to  persuavt^  ^j^^  friends  of  tbe  children 
to  allow  appointments  to  be  made  under  the  conditions  imposed  by  the 
Miller  testament;  but  in  1892  there  was  an  enrolment  of  266  pupils. 

In  August  1884,  a  department  was  organized  for  the  instruction  ot 
girls;  and  the  first  girls  were  admitted  to  the  school  in  November  1884. 

Most  pupils  enter  the  primary  department  of  the  school,  not  being 
sufficiently  advanced  to  begin  in  the  higher  grades.  In  the  academic 
department  there  are  five  classes,  each  of  which  is  given  one  year.  The 
courses  of  study  for  the  boys  and  girls  are  different. 

The  boys'  course  is  as  follows: 

Fifth  (lowest)  class, — ^Arithmetic,  English,  reading  and  dictation, 
physical  geography  and  scientific  knowledge,  farm  work,  printing,  and 
free-hand  drawing. 

Fourth  class, — Algebra,  English,  Latin,  zoology  and  botany,  wood 
work,  farm  work,  freehand  drawing,  and  bookkeepmg. 

Third  cUiss, — Algebra,  English,  Latin  or  German  or  French,  botany 
and  physiology,  mechanical  drawing,  foundery  and  forge  practice. 

Second  class, — Geometry,  physics,  Latin  and  German,  chemistry, 
mechanical  drawing,  and  shop  practice  in  iron  work,  or  laboratory 
work  in  either  chemistry  or  biology. 

First  class, — Trigonometry,  mechanics,  Latin  and  German,  agricul- 
ture or  industrial  chemistry  or  mineralogy  and  geology,  mechanical 
drawing,  special  shop  practice  or  laboratory  work  in  biology,  and  cliem- 
istry  or  physics. 

The  girls'  course  includes — 

Fifth  class. — English,  arithmetic,  reading  and  dictation,  physical 
geography  and  scientific  knowledge,  plain  hand  and  machine  sewing, 
housework,  and  free-hand  drawing. 

Fourth  class, — English,  arithmetic,  Latin,  zoology  and  botany,  dress- 
making, cutting  and  fitting,  housework,  and  free-hand  drawing. 

Third  class, — English,  arithmetic  and  algebra,  Latin  or  German  or 
Prench,  botany  and  lihysiology,  dressmaking,  cutting  and  fitting, 
housework,  cooking,  and  wood  carving  or  designing  or  free-hand 
drawing. 

Second  class, — Chemistry,  algebra  and  geometry,  Latin  and  German, 
physics,  dressmaking,  cutting  and  fitting,  housework,  cooking,  and 
wood  carving  or  designing  or  drawing,  or  laboratory  work  in  chem- 
istry or  biology. 

First  class, — Literature,  geometry,  Latin  and  German,  industrial 
chemistry  or  mineralogy  and  geology,  dressmaking,  cutting  and  fitting, 
housework,  cooking,  and  wood  cai*ving  or  designing  or  drawing,  or 
laboratory  work  in  chemistry  or  biology. 

Some  interesting  details  of  the  work  of  the  school  have  been  drawn 
from  its  report.  The  unique  character  of  this  institution  justifies  a 
somewhat  extended  notice  of  its  courses. 

The  course  of  instruction  in  the  wood  working  department  of  the  Mil- 
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ler  school  requires  that  12  hours  per  week  for  40  weeks  shall  bo  devoted 
to  tills  branch.  Of  these  480  hours,  80  are  devoted  especially  to  car- 
pentiy  and  joinery,  80  to  turning,  and  80  to  carving.  The  remaining  240 
hours  are  equally  divided  between  cabinetmaking  and  patternmaking. 
Carpentry  and  joinery, — Instruction  in  this  branch  is  given  in  the 
bench  room.  The  use  and  care  of  tools  are  taken  first.  The  principles 
upon  which  such  are  constructed  and  some  of  their  uses  are  thoroughly 
explained.  These  are  illustrated  by  exercises  specially  designed  to 
sbow  tlie  use  of  the  tool  under  consideration.  The  exercise  is  exi)lained 
to  the  class  by  the  instructor,  after  which  each  member  is  required  to 
do  it  himself.  After  an  exercise  or  exercises  have  been  given  on  each 
of  the  tools,  instruction  is  given  in  the  construction  of  a  number  of 
joints  used  in  framing  buildings,  etc.  One  of  ea<5h  of  these  is  made  by 
each  member  of  the  class. 

From  the  first  the  class  is  taught  to  work  from  drawings  which  are 
put  upon  the  blackboard.  Unless  each  exercise  is  reasonably  well 
made,  the  pupil  is  required  to  do  it  again  and  again,  if  necessary,  till  it 
is  done  with  reasonable  accuracy.  The  classes  are  also  taught  to  keep 
the  tools  in  order. 

Turning, — In  the  same  manner  as  before  the  use  and  care  of  each 
tool  are  taught.  After  a  number  of  exercises  illustrating  the  use  of  the 
tools  are  given  and  completed,  designs  of  various  styles  are  given,  be- 
coming more  difficult  as  the  members  of  the  class  become  more  skilful. 
A  Dumber  of  exercises  is  given  in  faceplate  and  chuck  work. 

Carving, — ^This  is  taught  in  the  same  manner  as  the  other  two,  the 
designs  given  becoming  more  elaborate  as  the  members  of  the  class  be- 
come better  acquainted  with  the  use  of  the  tools. 

Cabinetmaking. — This  is  the  actual  manufacture  of  useful  articles  of 
furniture.  In  this  branch  the  pupil  has  the  opportunity  to  apply  the 
principles  taught  in  the  three  branches  which  go  before.  Particular  at- 
tention is  paid  to  the  way  in  which  the  work  is  put  together.  As  the 
sole  object  is  to  teach  and  not  to  make  money,  no  time  and  pains  are 
spared  to  see  that  the  work  is  not  simply  for  outward  appearance. 
Every  piece  which  is  accepted  is  substantial  and  well  made  through- 
out 

PatternmaMng.—As  it  requires  a  lifetime  to  become  skilful  in  this 
branch  of  work  in  wood,  and  as  it  is  impossible  to  be  an  expert 
patternmaker  without  understanding  the  art  of  moulding,  only  a  few 
of  the  underlying  principles  can  be  taught.  The  cLass  is  taught  how 
to  make  a  number  of  small  patterns,  core-boxes,  etc.,  while  at  the  same 
time  the  method  of  moulding  each  one  is  thoroughly  explained. 

Forge  and  foundery  worJc. — ^The  first  things  taught  in  the  brass  foun- 
deiy  are  the  names  of  the  different  tools  and  how  they  are  used.  The 
student  is  then  shown  how  a  mould  is  made  and  where  mistakes  are 
Ukely  to  occur,  and  what  effect  these  mistakes  would  have  on  the 
finished  casting.    As  soon  as  these  things  are  thoroughly  understood 
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the  student  is  given  the  simplest  kind  of  pattern  and  is  required  to 
mould  it.  When  successful  he  is  given  a  pattern  which  is  a  little  more 
difficult,  and  so  on  until  he  has  become  tolerably  proficient  in  the 
moulding  of  small  articles.  He  is  then  required  to  cast  his  moulds, 
first  in  zinc,  on  account  of  its  low  melting  point  and  the  ease  with 
which  it  can  be  handled,  and  then  in  brass.  At  this  point  instruction 
is  given  in  the  mixing  of  brass  and  bronze,  showing  what  mixtures 
will  produce  a  hard,  soft,  or  fluid  alloy,  as  may  be  required.  The  time 
spent  in  the  brass  foundery  is  about  five  weeks. 

The  class  then  goes  to  the  iron  foundery,  where  instruction  is  given  in. 
snap  moulding,  moulding  in  large  flasks,  ramming,  venting,  the  use  of 
gaggers,  chaplets,  core-making,  facings,  their  composition  and  how  and 
when  to  use  them,  where  lines  of  weakness  in  castings  are  likely  to 
occur,  the  elements  of  dry  and  loatii  sand  moulding,  and  other  subjects 
which  come  up  during  the  course.  After  the  above  is  thoroughly 
understood,  instruction  is  given  in  the  construction  and  management 
of  the  cupola,  each  boy  in  turn  being  required  to  take  charge  of  a 
melting. 

Among  the  things  made  so  far  this  session,  1891-'92,  are  the  eastings 
for  12  wood  working  lathes,  1  slate  machine,  1  rattle  barrel,  10  stop 
cock  boxes,  10  wash  room  sinks,  1  ton  grate  bars  for  boiler  room,  20 
cast  iron  stei)S  for  stairs  in  main  buildijig,  1  circular  stairway  for 
engine  room,  and  several  tons  of  other  castings  which  were  made  for 
practice  and  have  been  remelted. 

Blacksmith  worlc, — ^In  order  that  the  student  may  get  a  correct  and 
rapid  idea  of  form  and  proportion,  and  also  thoroughly  familiarize 
himself  with  the  use  of  the  hammer,  the  first  operations  in  forging  are 
performed  in  lead  instead  of  iron,  which  acts  under  the  hammer  very 
much  as  hot  iron  does  and  permits  the  operations  of  forging  with  the 
exception  of  welding  and  upsetting.  The  time  devoted  to  lead  work 
is  about  30  hours. 

The  use  and  care  of  the  fire  is  then  taught,  the  different  kinds  of 
fires,  and  which  to  use  for  certain  kinds  of  work.  Good  work  can  not 
be  done  without  a  good,  clean  fire;  therefore  the  importance  of  this  is 
carefully  impressed  on  the  student's  mind. 

^N^ext  follows  a  systematic  course  of  drawing,  upsetting,  bending, 
punching,  and  welding.  Before  finishing  iron  forging  each  student  is 
required  to  make  a  set  of  tongs  for  the  use  of  the  next  class. 

Metal  work. — Eegular  instruction  in  this  department  is  given  to  No. 
2  class  on  the  first  three  days  of  the  week,  four  hours  each  day,  during 
the  whole  session.  Special  instruction  is  given  to  those  members  ot 
No.  1  class  who  desire  to  take  a  fuller  course  than  that  given  in  the 
regular  way. 

Instruction  is  given  in  bench  and  machine  work  in  cast  iron,  wrought 
iron,  steel,  and  brass,  by  means  of  a  course  of  graded  exercises  em- 
bracing the  principles  of  machine  construction.  Each  exercise  is  sup- 
plemented by  something  of  mechanical  value. 
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Before  commencing  work  on  any  machine  a  thorough  explanation  is 
given  to  the  class  of  the  methods  of  operating  and  adjusting  all  parts, 
giTin^  the  technical  terms  used  to  distinguish  them.  In  this  division 
instruction  is  given  in  chipping,  filing,  scraping,  polishing,  measuring, 
graduating,  drilling,  reaming,  etc. 

One  boy  is  detailed  from  the  metal  working  class  each  week,  who  is 
engineer  for  that  week,  and  he  is  required  to  give  all  necessary  atten- 
tiou  to  the  engines,  besides  taking  indicator  cards  each  day,  setting 
valves,  calculating  horse  power,  etc. 

The  industrial  training  of  the  girls'  department  consists  in  instruc- 
tion and  practice  in  dressmaking,  including  cutting  and  fitting  by 
measarement,  plain  hand  and  machine  sewing,  cooking,  housework, 
stenography,  typewriting,  bookkeeping,  wood  carving,  and  drawing. 

In  the  sewing  department  the  girls  are  divided  into  four  classes  ac- 
cording to  age,  and  each  class  in  turn  is  taught  all  the  different  kinds 
of  sewing,  from  darning  stockings  to  cutting,  fitting,  and  making  a 
Btylish  dress.    The  first  class  is  instructed  in  dressmaking,  including 
catting  and  fitting  by  measurement,  and  hasamx>le  practice  in  this  line 
by  actually  cutting  and  fitting  their  own  dresses  and  the  dresses  of 
other  girls.    The  second  class  has  for  its  specific  work  the  making  of 
the  most  difficult  parts  of  garments  which  have  been  cut  and  fitted  by 
the  first  class,  and  begins  the  rudiments  of  cutting  and  fitting.    The 
third  class  receives  instruction  and  practice  in  plain  hand  and  machine 
sewing,  and  does  the  plain  sewing  for  the  department.    The  fourth 
class,  or  youngest,  is  taught  to  hem,  fell,  backstitch,  and  to  make 
bnttouholes,  and  does  the  darning  and  mending  for  the  department. 
In  addition  'to  the  foregoing  lines  of  sewing,  the  girls  learn  to  make  a 
great  variety  of  fancy  articles  in  crochet  work  and  embroidery.    It  will 
be  seen  from  the  above  that  as  a  girl  grows  older  she  learns  all  the 
different  kinds  of  sewing,  and  that  the  practice  in  these  results  in  the 
doing  of  a  great  deal  of  work  which  would  otherwise  have  to  be  hired 
out. 

The  girls  have  constant  practice  in  house  cleaning,  such  as  scrub- 
bing, dusting,  sweeping,  fire  making,  and  dining  room  work,  including 
dish  washing,  setting  tables,  cleaning  silver,  etc. 

In  the  cooking  department  the  girls  are  instructed  and  practised  in 
preserving,  pickling,  and  canning  fruits  and  vegetables. 

Other  branches  of  manual  training  are  taught  to  the  girls,  such  as 
modelling  and  wood  carving.    . 

A  garden  of  50  acres  is  cultivated  by  the  pupils,  and  each  boy  learns 
the  best  methods  of  planting,  fertilizing,  and  tending  vegetables  and 
small  fruits.  The  farm  connected  with  this  school  yielded  the  following 
products  in  the  year  1891:  Hay,  124  tons;  com,  2,650  bushels;  oats, 
80  tons;  ensUage,  176  tons;  pork,  9,762  pounds;  milk,  119,828  pounds. 
In  the  school  year  1891-^92  there  were  on  the  roll  of  the  school  173 
boys  and  93  girls.    The  whole  number  of  those  who  have  enjoyed  the 
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^U  is  592—409  boys  and  123 


benefits  of  the  school  since  its  orga^ 
girls. 

The  published  report  of  the  school  giv^a  a  list  of  the  graduates,  with 
post  office  address  and  occupation  of  each.  The  total  number  of  grad- 
uates reported  is  305.  Of  this  number  23  have  died,  and  in  the  case  of 
42  the  occupations  are  unknown.  Below  we  give  a  summary  of  the 
occupations  of  the  remaining  240. 

OCCUPATIONS  OF  GRADUATES  OP  THE  MILLER  MAIOJAL  LABOR  SCHOOL. 


Occupation. 


BlackBOiiths 

Brakf  men 

Bricklayorj* 

Cabinet  makers 

Carpenters , 

(>'ler';ynien 

Clerks,  bookkeepers,  etc 

Drangbtsmen 

En jpnoera,  civil 

Eug^lDoers,  electric  lis:ht 

Farmers,  etc 

Firemen 

Founders 


Or»d- 
aates. 


2 
7 
7 
7 

13 
2 

82 
6 
6 
5 

23 
3 
S 


Occupation. 


Laborers 

Machinists 

Painters. .  - 

Printers 

Professors  (chemistry,  mechanical  engi 
neering). 

Stndcnts 

Superintendent,  cotton  miU 

Teachers 

Telegraph  operators , 

Miscellaneous , 

Total 


Grad- 
uates. 


81 

27 

2 

5 

3 

9 
1 
6 

4 
37 


240 


Industrial  training  for  young  women  is  provided  for  in  Hartshorn 
Memorial  College  of  Bichmond.  This  does  not  mean  a  training  for  ser- 
vants in  the  kitchen,  the  chamber,  or  the  laundry,  but  rather  in  that 
knowledge  of  common  things,  that  disciplined  attention,  that  training 
of  the  eye,  that  cunning  of  the  fingers,  which  makes  the  mastery  of  all 
things  possible. 

The  instruction  includes  the  physiology  and  hygiene  of  woman's 
I)hysical  life;  the  sanitary  and  housewifely  care  of  a  house — of  the 
sleeping  rooms,  of  the  kitchen  and  pantry,  of  the  bath  room,  of  the  cellar, 
of  the  parlor;  plain  sewing,  patching,  darning,  knitting;  the  arts  of 
the  laundry;  the  use  of  detergents;  soap  making;  plain  cooking;  bread 
making  and  bread  raising. preparations;  the  selection  and  cooking  of 
meats;  of  vegetables;  cake  and  pastries;  healthful  and  unhealthful 
foods;  economy  in  cooking;  the  principles  of  nursing  and  the  care  of 
the  sick;  cooking  for  the  sick;  causes  and  prevention  of  sickness;  the 
care  of  clothing;  of  cotton  and  linen;  of  woollen,  silks,  and  furs;  the 
cutting  and  fitting  of  plain  garments;  principles  of  health  and  of  taste 
and  beauty  in  dressing;  decorative  needlework  and  knitting;  the  care 
of  children. 

The  president,  the  Rev.  Lyman  B.  Tefft,  writes  under  date  of  July 
20,  1891:  '^Our  industrial  training  is  incidental  to  our  training  of 
teachers  and  religious  workers.^' 

WISCONSIN. 

The  State  Normal  School  at  White  Water  employs  manual  training 
as  an  adjunct  of  educational  work. 

A  small  workshop,  begun  a  few  years  ago  as  an  experiment,  affords 
limited  means  for  instruction  and  practice  in  the  use  of  wood  working 
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tools,  and  bos  proved  a  yalaable  adjunct  of  the  scientiilc  department. 
Members  of  the  class  in  physics  spend  4  hours  each  week,  for  20  weeks, 
r^l  in  learning  the  use  of  the  fundamental  tools  and  how  to  construct 
simple  apparatus. 

The  State  Normal  School  at  Milwaukee  also  adopts  manual  training 
to  a  lifflited  extent.  Boys  from  the  model  school  of  this  iiistitution 
ra'eire  instruction  in  sloid.  This  is  an  admirable  exemplificatiou  of 
tlie  adaptability  of  carpentry  to  the  lower  grades  of  the  public  schools. 
There  is  opportunity  offered,  also,  to  students  of  the  normal  school  to 
participate  in  this  work. 

COI7FBRBNCB  ON  MANUAL  TRAININa. 

The  conference  on  manual  training  held  in  Boston,  April  8-11, 1891, 

may  here  receive  appropriate  notice.    This  we  believe  to  have  been  the 

first  general  conference  in  America  on  this  subject,  but  the  report  of 

tlie  proceedings  indicates  that  the  teachers  of  the  United  States  have 

well  matured  thoughts  concerning  the  question,  and  that  many  of  them 

have  had  experience  in  the  new  educational  movement  which  qualifies 

them  to  speak  with  some  authority,  and  entitles  them  to  a  respectful 

and  attentive  hearing.    It  is  fortunate  that  the  papers  read  at  the  sev- 

enil  sessions  of  the  Boston  gathering  have  been  collected  and  published 

in  full,  together  with  a  phonographic  report  of  the  discussions  called 

forth  by  the  essays  presented. 

The  conference  was  held  in  the  English  High  School  building  at 
Boston.  It  was  called  to  order  by  Mr.  Edwin  P.  Seaver,  and  presided 
ov€r  by  Dr.  Samuel  Eliot,  who,  in  his  opening  address,  said  with  per- 
tinence and  force: 

Manual  training  is  to  be  judged  by  its  results,  and  the  results  gath- 
ered together  here  will  persuade  a  great  many  persons  that  it  is 
worthy  of  a  far  more  respectful  consideration  than  it  has  yet  received. 

Grovernor  Bussell  was  then  introduced.  He  spoke  briefly  of  the 
Rindge  Manual  Training  School  of  Cambridge.  This  school  provided, 
he  said,  that — 

Boys  upon  graduation  from  the  grcimmar  school,  at  the  age  of  about 
13  or  14,  should  have  the  option  to  enter  the  manual  school  and  get 
manual  instruction  in  connection  with  high  school  studies.  Their  time 
was  divided  between  the  two  schools.  At  the  high  school  they  pursued 
the  usual  studies,  such  as  mathematics  and  physics,  and  at  the  manual 
school  they  were  taught  carpentry  and  joinery,  forging,  machine  work, 
patternmaking,  drawing,  and  other  manual  studies,    •    •    • 

Such  education  should  be  made  a  part  of  our  public  school  system, 
open  to  all  •  •  •  then  making  it  optional  to  the  pupil,  rather  than 
compulsory. 

President  Eliot,  of  Harvard  College,  spoke  in  his  usual  incisive  man- 
ner.   He  said  in  part: 

I  am  old  enough  to  remember  when  the  brain  was  supposed  to  be 
the  seat  of  the  mind,  just  as  the  lungs  were  held  to  be  the  furnace 
that  warms  the  body.  *I  remember  being  taught  that  the  animal  heat 
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-waa  kept  up  in  the  lungs,  but  we  all  know  better  now.    We  know  ths^t 
wberever  an  atom  is  consumed,  in  whatever  part  of  the  body,  tber© 
heat  is  generated,  and,  therefore,  that  the  animal  heat  pervades  tbo 
whole  organism.    It  is  just  so  with  regard  to  the  human  mind;  it  per- 
vades the  body.    It  is  not  in  the  head,  but  it  is  all  over  the  body;  and, 
when  you  train  the  hand,  or  the  eye,  or  the  ear,  you  train  the  mind. 
As  Governor  Russell  said,  manual  training  is  mental  training.     Never 
admit  that  manual  training  is  anything  distinguished  from,  or  in  op* 
position  to,  mental  training.    In  the  skill  of  the  artist's  hand,  in  the 
methodical,  accurate  movement  of  the  mechanic's  arm,  in  the  acute  ob- 
servation through  the  physician's  eye  or  ear,  there  is  always  mind. 
Therefore,  there  is  no  opposition  between  manual  training  on  the  one 
hand  and  mental  training  on  the  other.    We  are  simply  training  anotLer 
kind  of  faculty — not  memory,  but  discriminating  observation  and  cor- 
rect perception.    •    •    • 

Manual  training  is  in  the  experimental  stage.  We  have  not  yet 
learned  whether  carpentry  is  a  better  means  of  giving  training  in  cor- 
rect observation  and  in  the  nice  use  of  finger  and  eye  than  chemical 
experimentation  or  physical  experimentation  with  instruments  of  pre- 
cision, such  a-s  are  now  used  even  in  elementary  instruction.  I  do  not 
think  the  better  way  is  as  yet  demonstrated,  but  teachers  and  stu- 
dents are  pushing  these  inquiries  in  high  schools,  manual  training 
schools,  and  scientific  schools,  and  are  in  a  fair  way  to  arrive,  in  time, 
at  just  conclusions. 

Dr.  Felix  Adler  made  an  address  at  the  second  day's  session,  on  the 
Educational  Value  of  Manual  Training  in  the  Public  Schools.  We 
quote  a  few  of  his  suggestive  utterances: 

Manual  training  has  a  history  in  other  countries  outside  the  United 
States,  and  if  we  consult  the  French  experiment  we  shall  be  impressed 
by  the  degree  of  success  which  has  already  been  achieved  in  that 
country.  The  very  fact  that  manual  training  is  being  rapidly  intro- 
duced into  many  of  the  French  public  schools  is  a  remarkable  testi- 
mony in  its  favor,  because  the  system  there  is  not  guided  after  tbe 
haphazard  fashion  of  this  country,  where  every  town  has  its  own 
board  of  education,  and  where  those  boards  are  not  usually  composed 
of  experts. 

The  educational  system  of  France  is  governed  by  a  national  coun- 
cil, consisting  of  some  of  the  most  eminent  men  of  science  to  be  found 
in  that  country.  Every  step  that  is  taken  is  carefully  and  fully  con- 
sidered, every  trifling  innovation  is  the  subject  of  earnest  investiga- 
tion. If,  therefore,  manual  training  has  met  with  remarkable  success 
in  France,  that  is  testimony  in  its  favor  which  should  not  be  ignored. 

Other  interesting  addresses  were  made  by  distinguished  education- 
ists; but  we  have  space  to  introduce  only  a  few  specimens  of  the  wise 
and  weighty  utterances  with  which  the  volume  containing  the  report  is 
filled. 

For  example,  when  Mr.  D.  W.  Jones,  master  of  Lowell  School,  Boston, 
said, "  We  welcome  tliis  manual  training  just  so  far  as  it  is  an  educational 
power,  and  no  farther,"  he  expressed,  in  the  most  concise  terms,  the 
prevalent  idea  of  the  teaching  fraternity  as  to  the  proper  function  and 
the  limitations  of  manual  instruction. 
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So,  too,  when  Col.  T.  W.  Higginson  said,  in  his  pregnant  8i)eech : 

We  recognize  that  the  whole  thing  is  as  yet  only  half  developed. 
Wo  must  go  away  with  that  understanding,  that  each  locality  has  got 
to  work  it  out  in  detail  for  itself,  to  try  its  own  experiments,  avail  itself 
of  its  own  failures,  take  its  own  material,  use  it  as  it  can,  and  by  and 
by  it  will  be  developed  into  something  like  a  cohesive  and  systematic 
form,  as  our  regular  high  school  training  may  be  said  to  be  by  this  time, 
irhere  men  are  working  on  the  same  lines  and  know  what  those  lines 
»re.   In  manual  training  we  are  all  working  experimentally. 

In  the  profound  and  carefully  prepared  paper  of  Prof.  S.  N".  Patten, 
of  the  University  of  Pennsylvania,  also,  the  necessity  of  teaching  do- 
mestic economy  in  our  public  schools  is  urged  with  peculiar  eloquence. 
We  quote  one  of  his  remarks  on  this  subject: 

In  better  economy  of  what  we  produce,  we  have  a  key  to  our  indus- 
trial problems;  and  here,  more  than  anywhere  else,  our  practical  en- 
deavors can  produce  results  if  we  work  up  the  matter  systematically. 
Give  the  laborers  an  education  of  the  kind  which  will  have  a  direct  in- 
fluence upon  their  consumption,  and  the  solution  of  othei*  educational 
problems  will  be  much  simpler  than  it  now  is. 

The  address  of  Prof.  C.  R.  Richards,  of  the  Pratt  Institute,  on  Means 
and  Methods  of  Manual  Training,  and  the  historical  sketch  of  the  Origin 
of  Mechanic  Art  Teaching  by  Prof.  J.  D.  Runkle,  of  the  Massachusetts 
Institute  of  Technology,  are  exceptionally  rich  in  suggestiveness;  and 
this  is  true,  also,  of  the  valuable  paper  read  by  Prof.  Robert  H.  Richards, 
of  the  Massachusetts  Institute  of  Technology,  on  Manual  Training  as  an 
In.spii-ation  to  Mental  Development,  in  which  the  author  recalls  some  of 
iis  own  personal  experiences  by  way  of  illustration. 

We  can  not  refrain  from  copying  the  sententious  expression  of  the 
Rev.  C.  G.  Ames,  who,  in  the  closing  address,  said:  "The  best  part  of 
our  education  comes  not  so  much  from  knowing  as  applying  knowledge 
to  action;"  a  thought  whose  full  import  should  be  felt  in  schools  of 
every  grade  and  kind. 

The  discussions  at  the  Boston  conference  embraced  a  wider  range  of 
topics  than  the  reporters  at  the  German  congresses  have  usually  con- 
sidered, at  least,  in  recent  years.  The  reason  is,  doubtless,  that  de- 
bate on  the  subject  is  more  of  a  novelty  with  us  than  with  the  people 
of  continental  Europe,  where  every  phase  of  the  question  of  manual 
training  has  been  under  investigation  for  years,  and  where  settled  con- 
clusions have  been  reached  concerning  many  matters,  which,  in  America, 
are  yet  sub  judicc,  and  which,  moreover,  in  this  country  involve  other 
conditions  and  require  more  careftd  adjustment  than  under  European 
governments. 

TRADE  AND  TECHNICAL  SCHOOLS. 

Totally  diflferent  from  the  manual  training  schools  in  aims  and  meth- 
ods are  the  institutions  of  a  trade  and  technical  character.  The 
manual  training  school,  as  has  been  seen,  aims  at  directing,  by  courses 
of  mental  and  manual  exercises,  the  development  of  allt\i(^i^o^^t^Qi 
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the  indiyidaal,  the  single  educational  purpose  being  always  kept  20 
view.  The  trade  and  technical  schools,  on  the  other  hand,  aim  at  such 
special  development  as  will  give  a  mastery  of  some  particular  cra/t. 
Unlike  many  of  the  manual  training  schools  none  of  those  for  trade 
and  technical  training  are  parts  of  the  public  school  system.  The 
School  of  Industrial  Art  at  Philadelphia  is  the  only  one  of  its  class,  so 
far  as  known,  that  has  received  any  assistance  firom  a  state  appropria- 
tion. But  no  extended  summary  of  the  aims  and  characteristics  of  the 
trade  and  technical  schools  need  be  made.  Schools  of  these  classes 
are  not  so  numerous,  nor  their  methods  so  various,  that  any  elaborate 
analysis  is  necessary  to  make  clear  the  dififerences  in  their  aims  or  in 
the  work  for  which  they  are  organized.  All  this  will  be  easily  uoder- 
stood  by  comparison  of  the  statements  for  the  several  schools. 

NE\f7  tore:  trade  schools. 

In  1881  the  Kew  York  Trade  Schools  were  established  in  New  York 
city,  at  the  corner  of  First  avenue  and  Sixty-eighth  street,  by  Col 
Bichard  T.  Auchmuty,  a  gentleman  of  means  who  has  given  mucli 
attention  to  labor  problems.  His  investigation  of  the  questions  in- 
volved led  to  certiiin  definite  conclusions,  and  these  he  proceeded  to 
put  into  practical  form  by  founding  schools  for  the  purpose  of  giving 
young  men  instruction  in  certain  trades,  and  to  enable  young  men 
already  in  their  trades  to  improve  themselves. 

Here  courses  of  instruction  are  given  at  very  moderate  charges  in 
bricklaying,  plastering,  plumbing,  carpentry,  house,  sign,  and  fresco 
painting,  stone  cutting,  black  smithing,  tailoring,  and  printing.  There 
are  both  day  and  evening  classes.  The  thoroughness  of  the  instruction 
given  in  each  of  these  trades,  it  is  claimed,  leaves  nothing  to  be  desired 
For  example,  in  the  bricklaying  class  the  manual  instruction  will  be  in 
building  8, 12,  and  16-inch  walls;  in  turning  corners  and  building  walls 
intersecting  at  diflerent  angles;  in  building  piers,  arches,  flues,  fire- 
places; in  setting  sills  and  lintels;  in  corbelling,  etc. 

The  scientific  instruction  is  upon  the  strength  of  vralls,  construction 
of  flues,  thrust  of  arches,  mixing  and  properties  of  mortar,  cement,  etc 
The  scientific  instruction  is  given  by  means  of  lectures  illustrated  by 
experiments,  and  by  carefully  prepared  manuals. 

In  the  bricklaying  classes  the  young  men  are  taught  first  how  to 
handle  the  trowel  and  how  to  spread  mortar.  After  this  they  are  prac- 
tised on  8  and  12-inch  walls.  When  these  can  be  carried  up  i)lumb 
and  the  courses  laid  level,  the  class  is  i)ut  upon  walls  returned  at  right 
angles,  piers,  arches,  firepla<!es,  and  flues.  Great  care  is  exercised 
that  each  brick  is  properly  laid,  and  that  the  jointe  are  neatly  pointed. 
No  attempt  is  made  to  work  fast  until  towards  the  close  of  the  course, 
when  an  hour  is  given,  at  stated  intervals,  to  ascertain  how  many 
brick  each  member  of  the  class  can  lay  in  that  time  in  a  workmanlike 
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iDanner  on  a  straiglit  wall.  The  brick  work  is  carried  up  as  high  as 
tiieyoang  men  can  conveniently  work  5  it  is  then  torn  down,  and  the 
bricks  cleaned  to  be  used  again.  Before  an  exercise  is  commenced,  the 
instructors  show  how  it  should  be  done.  The  young  men  are  then  re- 
quired to  practice  under  the  constant  supervision  of  the  instructors 
until  tbey  can  do  the  work  well. 
The  course  of  instruction  in  this  department  extends  through  nearly 
fli  months  for  the  evening  classes.  The  tuition  costs  $18  for  the  course. 
The  evening  class  is  limited  to  100  young  men. 

The  x)rospectus  of  the  school  makes  some  interesting  statements  in 
regard  to  the  work  of  the  young  men.    Members  of  the  cla«s  of  1883-'84, 
after  finishing  their  course  of  instruction,  were  employed  by  the  pro- 
prietor of  the  New  York  Trade  Schools  to  build  three  stores  on  One- 
hundred  and  twenty-fifth  street,  near  Fifth  avenue.    Many  members 
of  the  classes  of  1884-'85  and  of  1885-'86  were  employed  by  the  pro- 
prietor of  the  schools  to  build  the  large  apartment  house  on  the  corner 
of  Ninety-third  street  and  Kinth  avenue.    The  members  of  the  class 
of  188^'86  also  built  four  houses  on  Sixty-eighth  street,  between  First 
and  Second  avenues.    The  additions  to  the  New  York  Trade  Schools 
and  five  houses  on  Sixty -eighth  street  were  built  by  members  of  the 
class  of  1887-'88.    Much  work  has  also  been  done  by  members  of  later 
classes,  both  on  additions  to  the  trade  schools  and  on  other  buildings. 
A  calculation  is  made  of  the  number  of  brick  laid  each  fortnight,  and 
the  young  men's  wages  are  graded  accordingly,    Nearly  all  the  brick 
of  these  buildings,  except  the  face  brick,  were  laid  by  young  men  who 
could  not  handle  a  trowel  when  they  joined  the  schools,  six  months 
before  being  employed.    Much  of  the  face  brick  work  on  the  buildings 
erected  the  last  three  seasons  was  done  by  former  graduates  of  the 
schools.    These  buildings  have  attracted  great  attention  from  mechan- 
ics and  those  interested  in  training  the  young  men  of  this  country  in 
the  mechanic  arts.    It  would  be  diflScult  to  find  more  thorough  or  better 
work.    The  lines  are  true,  each  joint  is  straight  and  neatly  struck. 

The  Philadelphia  Builder^  Exchange  sent  a  committee  last  year  to 
inspect  these  buildings  and  the  work  on  exhibition  at  the  New  York 
Trade  Schools.  So  favorable  a  report  was  made  that  it  was  decided  to 
establish  trade  schools  in  Philadelphia. 

Equal  facilities  are  afforded  for  learning  the  other  trades  taught  in 
this  school,  and  equal  thoroughness  characterizes  the  instruction  given. 
A.  circumstance  of  peculiar  significance  in  connection  with  the  tail- 
oring department  of  the  Auchmuty  school  deserves  to  be  specially 
mentioned,  namely,  that  the  tailoring  class  is  managed  by  the  Mer- 
chant Tailors'  Society  of  New  York. 

The  object  of  the  Merchant  Tailors'  Society  in  establishing  a  school 
of  tailoring  is  to  teach  the  trade  thoroughly  in  all  its  parts.    The 
school  is  under  the  supervision  of  first  class  teachers,  who  are  practical 
S.  Ex.  65 6 


82        REPORT  OF  THE  COMMISSIONER  OF  LABOR. 

tailors  and  understand  every  detail  of  the  trade.  Instruction  is  giT^n 
throughout  the  year  from  8.30  a.  m.  to  4.30  p.  m.,  with  one  hour  int^a*. 
mission  at  noon,  except  Saturday. 

The  cost  of  tuition  is  $100,  payable  in  advance,  for  the  entire  couirse 
of  two  years,  or  less,  if  the  pupil  is  found  proficient  by  the  examining 
committee. 

The  instruction  is  graded  as  follows: 

First  grade. — ^Plain  seams,  back  and  side  stitching;  felling,  stoatiitg, 
padding  collar  and  lapels;  single  and  double  stitched  edges;  binding 
and  fiat  braided  edges. 

Second  grade. — Piping  and  cording  of  all  kinds;  tacking  pockets  of 
all  kinds,  raw  edges  and  pockets  of  all  kinds. 

Third  grade. — Buttonholes  of  all  kinds  and  sewing  on  buttons; 
sleeve  cuffs  of  all  kinds;  fancy  sewing  of  all  kinds;  making  and  finish- 
ing all  kinds  of  fronts,  lapels,  and  collars. 

Fourth  grade. — ^The  pupil  to  be  placed  with  finishing  tailor  on  coats, 
pantaloons,  and  waistcoats. 

When  a  pupil  in  the  tailoring  class  has  finished  the  course  and 
passed  a  satisfactory  examination,  he  receives  a  certificate  of  pro- 
ficiency— ^not  from  the  school,  but  from  the  Merchant  Tailors'  Society, 
a  source  which  gives  it  peculiar  value. 

To  accommodate  the  students  of  the  New  York  Trade  Schools,  Col. 
Auchmuty  has  erected  the  building  No.  300  East  Sixty-seventh  street, 
where  comfortable,  well  furnished  rooms  are  rented  at  $2  per  week  for 
single  rooms  and  $3  per  week  for  double  rooms  with  two  beds.  This 
includes  lights  and  attendance.  The  building  is  within  a  few  minutes' 
walk  of  the  schools,  and  is  in  charge  of  a  respectable  family.  Meals 
can  be  had  in  neighboring  houses  and  restaurants  at  from  $3  to  $3.50 
per  week. 

The  institution  is  not  pecuniarily  profitable  to  ite  proprietor,  nor  is 
it  self  supiwrting.  The  receipts  of  the  New  York  Trade  Schools  last 
season  from  pupils  and  the  sale  of  old  material  were  $12,343.55.  The 
expenses,  exclusive  of  interest  on  cost  of  land  and  buildings,  taxes,  and 
insurance,  were  $21,868.09. 

The  attendance  in  successive  years  has  been  as  follows:  First  sea- 
son, 30;  second  season,  98;  third  season,  207;  fourth  season,  108;  fifth 
season,  304;  sixth  season,  337;  seventh  season,  4G9;  eighth  season,  369; 
ninth  season,  520;  tenth  season,  589;  eleventh  season,  541. 

The  New  York  Trade  School  Journal  is  a  publication  devoted  to  the 
interests  of  the  proprietor  and  apprentices  of  the  New  York  Trade 
Schools.  The  first  number  of  the  Journal  (for  December  1892),  whose 
mechanical  make-up  represents  the  skill  of  the  printing  class  of  1893, 
is  a  creditable  piece  of  typographical  art. 

On  its  first  page,  under  the  heading,  How  the  Graduates  Succeed, 
are  given  extracts  from  the  record  book  of  the  Auchmuty  schools,  con- 
taining reports  from  48  recent  graduates  as  to  their  occupations. 
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wages,  ete.  From  these  letters  it  appears  that  the  graduates  gener- 
ally receive  journeymen's  wages  at  their  respective  trades  within  a 
few  months  after  leaving  the  schools. 

8CHOOI*  OF  THE  PHILADIILFHIA  BUUiDERS'  BXCHANGB. 

As  an  illustration  of  what  may  be  accomplished  by  associations  and 
corporate  bodies  in  the  way  of  establishing  apprentice  schools,  we 
may  cite  the  example  of  the  Philadelphia  Master  Builders'  Exchange. 
Beference  has  been  mad^  to  the  visit  of  a  committee  of  this  exchange 
to  the  New  York  Trade  Schools.  Mr.  Charles  Gillingham,  of  the  Phil- 
adelphia organization,  gives  the  following  sketch  of  the  sequel  to  that 
visit: 

At  the  first  meeting  of  the  board  after  the  visit  to  New  York,  which 
was  on  the  Sth  of  May,  a  committee  on  mechanical  trade  schools  was 
appointed,  composed  •  ♦  •  of  three  members  representing  each  of 
1^6  seven  trades  to  be  taught  in  the  school.  It  was  deemed  ini^visable 
to  take  auy  active  steps  for  the  organization  of  the  school  until  after 
the  completion  of  the  new  building,  and  as  that  was  not  accomplished 
until  October  1889  •  •  •  the  work  was  quietly  proceeded  with  un- 
til about  one  year  ago.  Then,  however,  the  committee  took  off  their 
coats  and  went  to  work  in  earnest.  On  the  18th  of  March,  1890,  they 
made  an  official  visit  to  the  New  York  Mechanical  Trade  School  and 
to  the  Pratt  Institute  of  Brooklyn,  thereby  obtaining  much  valuable 
information,- which  enabled  them  to  proceed  with  their  work. 

A  superintendent  was  selected,  the  basement  of  the  exchange  was 
fitted  up  at  a  cost  of  $1,629.58,  and  tools  were  purchased  to  the  amount 
of  $1,484.25.  The  fact  that  the  school  was  to  be  opened  under  the  man- 
agement of  the  Builders'  Exchange  of  Philadelphia  was  widely  made 
known  through  the  advertising  columns  of  the  daily  papers,  and  applica- 
tions for  scholarships  were  received  to  the  encouraging  extent  of  295,  the 
applicants  signifying  their  preference  as  to  the  branch  of  trade  in  which 
they  desired  tuition.  As  the  options  ran  largely  to  a  few  of  the  trades 
contemplated,  namely,  plumbing,  bricklaying,  and  carpentry,  it  was 
impossible  to  accommodate  more  than  129  pupils. 

The  next  work  of  the  committee  was  to  select  nine  instructors  in  the 
various  trades,  and  the  school  was  opened  on  the  evening  of  September 
2, 1890.  The  129  pupils,  each  of  whom  pays  $18  per  term  of  nine  months, 
wereapjKJTtioned  among  the  several  branches  of  trade  as  follows :  Plumb- 
ing, 61;  bricklaying,  31;  carpentry,  21;  blacksmithing,  7;  stone  cut- 
ting, 3;  painting,  3;  and  plastering,  3. 

Col.  Auchmuty,  whose  beneficence  is  not  confined  within  the  limits 
of  his  own  city,  has  subscribed  towards  the  expenses  of  the  Philadelphia 
school  the  sum  of  $3,000  per  annum  for  three  years.  The  exchange 
has  accepted  the  gift,  but  the  school  promises  soon  to  become  self  sup- 
porting. 

The  first  year's  course  of  instruction  in  the  Philadelphia  trade  schools 
havhig  been  completed  in  June  1891,  the  occasion  was  observed  with 
fitting  graduation  ceremonies.  The  following  extracts  from  the  editorial 
columns  of  the  city  newspapers  are  of  intei*est,  as  showing  what  has  been 
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accomplished  within  tlie  year,  and  as  indicating  the  attitude  of  the  press 
in  relation  to  the  movement: 

The  graduates  numbered  62  out  of  classes  with  pupils  numbering  129, 
the  great  difference  being  accounted  for  in  the  fact  that  many  of  the 
young  men  failed  to  apply  for  examination.  These  were  divided  among 
the  building  trades  as  follows:  Plastering,  3;  painting,  2^  stone  cu^ 
ting,  3;  blacksmithing,  4;  carpentry,  14;  plumbing,  27;  bricklaying,  9. 
Among  the  remarks  made  on  the  occasion  of  the  graduation  exercises 
were  the  following  significant  ones  by  Col.  A.  K.  McCluro:  "The  great 
want  of  this  age  is  American  mechanics.  We  are  losing  each  year. 
Our  mechanics,  instead  of  becoming  better^  are  becoming  worse.  In- 
stead of  artists  they  have  been  degenerating  in  attainments  of  skill 
and  in  their  mechanical  profession.  The  great  mistake  is  that  they  do 
not  respect  their  own  calling,  and  therefore  others  do  not  respect  them. 
Every  mechanic  should  be  an  artist  and  master  of  his  trade.  He  should 
start  out  with  the  resolve  to  leave  nothing  unlearned  in  his  particular 
calling.  If  they  did  that  they  could  make  their  own  terms,  as  they 
would  be  worth  much  more  than  they  are  today." 

Other  speakers  praised  the  Master  Builders'  Exchange  for  inaugurat- 
ing the  school,  which  it  was  predicted  would  become  a  great  auxiliary 
to  the  public  school  system. 

After  commenting  on  the  exercises,  the  Philadelphia  Times  said: 

The  special  need  of  the  country  today  is  educated  mechanics;  that 
is,  a  class  of  skilled  industry  that  is  more  than  mechanical  in  its  aims 
and  attainments,  a  class  that  is  artistic  in  everything  pertaining  to  its 
calling.  We  have  plenty  of  men  in  all  trades  who  imitate  the  mechan- 
ical routine  they  have  learned,  but  the  thorough  mastery  of  our  me- 
chanical trades  is  well  nigh  a  lost  art  in  the  United  States,  and  the 
result  is  that  foreigners  are  now  very  largely  filling  the  more  responsi- 
ble and  lucrative  mechanical  positions  in  America. 

One  of  the  most  unfortunate  and  unwise  theories  of  our  trade  unions 
is  that  which  hinders  the  free  and  thorough  apprenticeship  system  of 
olden  times.  The  only  practical  result  is  a  steady  lowering  of  the 
standard  of  mechanical  skill  and  fidelity  and  the  intrusion  of  countless 
competitors  from  foreign  lands  and  from  the  imperfect  teachings  of 
rural  industries.  Our  printers  are  crowded  with  rural  t^'pe-setters, 
many  of  whom  never  had  an  opportunity  to  learn  the  art  of  printing, 
and  w^hat  is  true  of  the  printers,  admittedly  one  of  the  most  intelligent 
class  of  mechanics,  is  equally  true  of  nearly  every  mechanical  pursuit 
in  the  land.  In  machinery  American  mechanism  leads  the  world,  but 
in  most  other  mechanical  callings  the  complete,  artistic  mechanic  comes 
from  foreign  countries,  where  education  and  thorough  apprenticeship 
yet  rule  in  mechanism. 

INSTITUTE  FOR  COLORED  YOUTH. 

The  Institute  for  Colored  Youth  in  Philadelphia  was  chartered  by  the 
state  of  Pennsylvania  in  1842,  on  the  foundation  of  a  bequest  by  Mr. 
Eichard  Humphreys,  whose  will  provided  for  the  establishment  of  a 
school  "having  for  its  object  the  benevolent  design  of  instructing  the 
descendants  of  the  African  race  in  school  learning,  in  the  various 
branches  of  the  mechanic  arts  and  trades,  and  in  agriculture,  in  order 
to  prepare,  fit,  and  qualify  them  to  act  as  teachers." 
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An  industrial  department  was  finally  opened  in  connection  with  the 
gehool,  and  in  the  year  1889  instruction  was  commenced  in  the  trades 
of  carpentry,  bricklaying,  shoemaking,  printing,  dressmakiog,  milli- 
nery, ete. 

At  the  close  of  the  year  1891  there  were  108  males  and  151  females 
enrolled  in  this  department.  Concerning  the  usefulness  of  the  instruc- 
tion in  tbis  school  the  report  says: 

It  is  sometimes  asked  whether  the  industrial  training  is  of  any  real 
practical  value.  A  few  particulars  of  the  work  done  by  our  x)upils 
will,  we  think,  answer  the  query  satisfactorily. 

The  statistics  show  that  up  to  twelfth  month  last  the  shoemaking 
class,  which  has  averaged  about  21  members,  and  works  about  five 
hoars  a  week,  had  made  on  actual  orders  received  44  pairs  of  shoes 
and  had  done  187  jobs  of  repairing.    •    •    • 

The  bricklaying  class  has  made  a  most  excellent  showing.  It  also 
numhers  about  20  members.  One  man,  who  was  making  $7  a  week  at 
opening  oysters  before  he  learned  this  trade  in  our  school,  can  now  easily 
average  $6,25  a  day  at  jobbing,  and  at  one  time  had  in  his  employ  as 
many  as  five  men,  three  of  whom  were  also  our  scholars.  His  work 
has  included  cementing  several  cellars,  building  chimneys,  setting 
ranges,  repairing,  etc.  Another  man  who  had  been  working  as  a 
laborer  now  averages  as  jobber  $3.50  a  day.  Still  another  of  our 
scholars,  among  his  other  work,  built  a  church  edifice  at  Eighth  and 
Sycamore  streets,  Camden.  This  building  is  40  by  60  feet  and  20  feet 
high  to  the  square,  with  a  20-foot  peaked  gable  at  each  end.  It  con- 
tains upwards  of  75,000  bricks.  Six  young  men,  five  of  them  scholars 
of  the  industrial  school,  assisted  in  the  work. 

The  printers  also  have  made  satisfactory  progress.  A  monthly 
rejiort  is  made  to  the  board  of  managers  of  the  afl'airs  of  the  industrial 
department,  which  is  now  regularly  printed  in  the  school.  Last  year's 
annual  report  was  also  the  work  of  this  class,  and  it  is  expected  that 
the  present  report  will  also  be  printed  by  them.  In  addition  to  this 
work  the  class  has  completed  a  large  number  of  orders  for  bill  heads, 
advertisement^^,  business  cards,  and  other  similar  work. 

These  three  branches  are  mentioned  as  giving  the  best  illustrations 
of  the  practical  results  of  the  industrial  training,  but  an  equally  en- 
coaraging  showing  can  be  made  by  the  other  classes. 

This  school  is  under  the  care  of  members  of  the  Society  of  Friends. 
There  are  nine  teachers  in  all  connected  with  the  institute,  and  the 
course  of  study  covers  four  years.  This  includes  the  high  school  and 
normal  courses. 

WILLIAMSON  FREE  SCHOOL  OF  MECHANICAL  TRADES. 

One  of  the  most  liberally  planned  and  endowed  of  institutions  of  its 
class  is  the  Williamson  Free  School  of  Mechanical  Trades,  founded  by 
the  late  Isaiah  V.  Williamson,  of  Philadelphia,  "for  the  purx)ose  of 
giving  poor  and  deserving  boys  a  good  English  education,  for  training 
them  in  habits  of  morality,  economy,  and  industry,  and  for  teaching 
them  mechanical  trades."  The  school  is  different  in  some  respects  from 
any  trade  school  previously  established.  It  is  designed  to  take  the  place, 
80  far  as  a  school  can,  of  the  old  apprenticeship  system. . 
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The  scliool  has  an  equipment  ampl^  f^  j^  pnrijoaes.  There  are 
three  shop  buildings  well  fitted  for  tJie  trades  taughty  i;ho8e  for  the 
wood  working  and  machine  trades  being  well  eqnii^>ed  with  power 
tools.  The  plant,  including  laud,  buildings,  and  equipment,  to  the 
present  time  has  cost  $363,394.60,  besides  which  the  school  has  an 
endowment  and  other  funds  of  the  par  ralue  of  $1,575,812.05,  the 
market  value  being  somewhat  greater.  ^  The  school  is  located  at  Wil- 
liamson School,  Delaware  county,  Pennsylvania,  about  16  miles  from 
Philadelphia. 

Classes  are  admitted  on  April  1  in  each  year.  Boys  to  be  admitted 
must  not  be  under  16  or  over  18  years  of  age;  they  must  be  of  good 
health  and  of  good  moral  character,  and  they  must  be  able  to 
read  ordinary  text  fluently,  write  a  plain  hand,  and  work  in  arithmetic 
as  far  as  fractions.  Some  elementary  knowledge  of  geography  and 
United  States  history  is  desirable,  though  not  absolutely  essentiaL 
Other  things  being  equal,  preference  will  be  given  to  boys  in  the  fol- 
lowing order :  Those  born  in  Philadelphia;  those  born  in  Bucks  county, 
Pennsylvania ;  those  bom  in  Montgomery  and  Delaware  counties,  Penn- 
sylvania; those  born  elsewhere  in^Pennsylvania;  those  born  in  Kew  Jer- 
sey; those  born  elsewhere  in  the  United  States. 

All  boys  admitted  are  bound  as  indentured  apprentices  to  the  trustees 
for  three  years.  The  indenture  may,  however,  be  cancelled  by  the 
trustees  for  the  pupil's  incompetency  or  bad  conduct,  or  if,  in  their  opin- 
ion, the  pupil  has  so  advanced  in  his  studies  as  to  make  it  more  advan- 
tageous for  him  to  pursue  his  work  elsewhere. 

Each  boy  on  entering  the  school  is  given  a  preparatory  course  of  six 
montlis  in  wood  working  and  mechanical  drawing  in  connection' with 
studies  in  the  school  room.  At  the  end  of  that  time  he  is  placed  at  one 
of  the  following  three  trades  (the  selection  of  which  is  made  by  the 
trustees,  due  regard  being  given  to  the  inclination  and  adaptability  of 
the  boys  to  the  trade  to  which  they  are  assigned) :  Wood  working  in  its 
various  branches,  such  as  carpentering,  patternmaking,  cabinetmak- 
ing,  etc.;  building,  including  bricklaying,  tile,  range,  and  boiler  setting, 
etc.,  plastering,  and  stone  masonry;  machine  trade  in  all  its  usual 
details,  including  practical  training  in  steam  and  electrical  engineering, 
steam  fitting,  etc.  Each  boy  takes  but  one  of  the  trades  named, 
and  his  instruction  iu  mechanical  drawing,  which  continues  during  his 
entire  course,  tends  in  the  general  direction  of  his  trade. 

The  work  of  shop  and  school  room  takes  up  8  hours  daily  on  5 
days  of  the  week,  each  boy  spending  4  hours  in  the  shop  and  4  in 
the  class  room.  The  academic  work  includes  reading,  writing,  arith- 
metic, algebra,  geometry,  physical  and  political  geography,  history,  elo- 
cution, physical  science,  physiology  and  hygiene,  civil  government, 
chemistiy,  and  vocal  music. 

The  benefits  of  the  school  are  entirely  free,  no  charge  being  made  for 
boarding,  clothing,  or  instruction.    The  boys  are  divided  into  families  of 
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2i,  esM^li  having  its  matron  and  its  own  distinct  home  or  cottage,  cared 
for  by  its  occupants.  The  homes  contain  no  kitchens,  dining  rooms, 
«r  lanndries,  these  being  located  in  other  buildings. 

The  nnraber  of  applications  for  admission  has  greatly  exceeded  the 
esi^aeity  of  the  schocd.  The  school  was  opened  October  20, 1891,  and 
the  first  class  will  be  graduated  in  1894.  With  the  new  class  to  be 
ftdffliUed  on  April  1  next  the  pupils  will  number  168,  divided  about 
equally  among  the  three  departments.  The  faculty  of  the  school  now 
etm^sts  of  a  president,  a  superintendent,  and  nine  instructors,  fouir 
being  for  the  academic  and  five  for  the  mechanical  work.  The  results 
are  reported  by  the  president  of  the  school  as  being  ^^preeminently  sat- 
isfactory." 

FltA^rr  INSTITUTZL 

Bardy,  if  ever,  has  a  great  educational  institution  been  more  happy  in 
coneeption,  more  wisely,  planned,  or  more  successful  in  the  results 
aeMeved  withm  a  brief  time  than  the  Pratt  Institute  of  Brooklyn,    The 
institute  as  organized  is  the  result  of  many  years  of  study  of  schools  in 
ibis  country  and  abroad  on  the  part  of  its  founder,  Mr.  Charles  Pratt  of 
Brooklyn.    There  was  no  single  institution  in  existence  doing  just  the 
kinds  of  work  that  Mr.  Pratt  wished  to  take  up.    Cooper  Union,  in  New 
York  city,  was  doing  nothing  in  the  way  of  industrial  work,  unless  we  in- 
clnde  under  that  name  the  classes  in  stenography  and  typewriting  and 
for  art  instruction.    The  manual  training  high  schools,  then  just  begin. 
mg  to  multiply,  and  the  New  York  Trade  Schools  were  both  in  a  meas- 
ure doing  for  boys  work  within  the  range  of  his  purposes.    Schools  of 
the  character  of  the  Regent  street  Polytechnic  and  the  People's  Palace 
in  London  were  just  beginning  to  develop  on  the  lines  which  they  have 
since  so  successfully  followed  out.     But  in  schools  of  this  last  class 
there  was  nothing  just  like  the  manual  training  and  trade  schools  of 
our  own  country.    Nor  was  there  anywhere  a  school  offering  courses  of 
instruction  of  such  variety  and  thoroughness  as  those  now  offered  in  the 
department  of  domestic  art  and  science  of  Pratt  Institute.    Mr.  Pratt 
conld  not  then  copy  the  organization  and  methods  of  any  one  school,  but 
from  a  study  of  many  models  had  to  create  a  new  and  more  comprehen- 
sive type  of  school. 

It  will  be  found  that  Mr.  Pratt's  school  comprehends  something  of 
the  methods  of  all  of  these  schools,  and  much  more.  He  has  adopted 
the  manual  training  school,  admitting  girls  as  well  as  boys,  however; 
he  has  established  trade  schools  on  the  same  general  lines  as  Col. 
Auchmuty's,  adding  in  the  same  department  scientific  and  technical 
instruction,  with  particular  regard  to  industrial  uses;  he  has  added 
trade  schools  in  some  special  lines  for  girls  and  courses  for  very  com- 
prehensive instruction  in  domestic  science.  Besides  these,  the  more 
important  departments,  should  be  mentioned  the  other  departments  of 
music,  of  commerce,  of  agriculture,  and  the  classes  in  library  methods, 
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as  well  as  tlic  teclinical  museum,  a  collection  for  illustrating  the  achier 
ments  in  science  and  art  with  special  reference  to  the  work  in  the  classes. 
The  pui'pose  of  the  founder  in  giving  such  a  prominent  place  to  thxe 
department  of  domestic  art  and  science  in  his  educatioDal  curriculcnn 
is  disclosed  by  the  following  incident,  which  he  relates  to  illustrate  ax^d 
enforce  his  view  of  the  subject: 

Returning  from  France  a  few  weeks  since,  I  met  on  the  steamer  some 
ladies  who  had  gone  to  Paris  for  no  other  purpose  than  to  buy  trousseanx 
for  some  of  their  friends,  because  they  could  not  obtain  as  fine  a  qual- 
ity of  needlework  in  this  country.  We  wish  to  develop  the  skill  and 
cultivate  the  taste  of  Americans,  so  that  they  may  be  able  to  do  as  good 
work  here  as  can  be  obtained  in  Paris. 

Again,  referring  to  household  economy  and  domestic  science,  he  says: 

One  important  design  of  this  department  is  to  render  it  practicable 
for  persons  of  very  limited  iucome  to  secure  and  enjoy  more  comfort  in 
their  homes.  The  man  who  earns  $10  per  week  will  have  a  more  at- 
tractive and  happy  home  with  a  wife  trained  in  household  economy 
than  the  man  who  receives  twice  as  much  whose  wife  has  had  no  train- 
iDg  in  domestic  economy  and  thrift. 

The  high  school  department  has  been  already  described  with  other 
schools  of  manual  training  and  does  not  call  for  any  extended  notice 
here. 

The  department  of  domestic  art  and  science,  if  judged  by  the  attend- 
ance, is  the  most  important  in  the  institute.  It  certainly  deserves 
special  notice,  including,  as  it  does,  courses  of  instruction  unique  in  the 
combination  of  constant  practical  work  with  the  most  thorough  study 
of  artistic  and  scientific  principles  in  their  relation,  not  only  to  good 
housekeeping,  but  to  home  making,  to  the  preparation  of  clothing,  of 
economical  and  wholesome  food,  and  to  such  knowledge  of  sanitary 
and  hygienic  laws  as  will  tend  to  secure  comfortable  and  healthy  homes 
at  the  least  expense. 

The  department  includes  the  following  courses  of  instruction :  Nor- 
mal domestic  science  course,  courses  in  household  science,  hygiene 
and  home  nursing,  cooking,  laundry  work,  plain  sewing,  dressmaking, 
millinery,  and  physical  culture.  In  all  branches  of  instruction  in  this 
department  there  are  morning,  afternoon,  and  evening  classes.  In  the 
evening  classes  the  plan  of  the  day  work  is  followed  as  far  as  the  lim- 
ited time  permits. 

The  normal  domestic  science  course  is  a  two  years'  course  of  five,  days 
a  week,  primarily  designed  for  those  intending  to  teach.  Instruction  is 
by  means  of  lectures  and  recitations,  with  a  good  deal  of  laboratory 
work.  There  is  practical  work,  including  sewing,  laundry  work,  cook- 
ing, and  visits  to  manufactories.  The  study  and  practice  of  normal 
methods  also  receive  due  attention,  while  a  series  of  lectures  by  special 
investigators  is  given  supplementary  to  the  course. 

The  course  in  outline  is  as  follows : 

First  year, — German,  physics  (energy  and  heat),  chemistry  (general 
and  qualitative),  biology  (bacteriology  and  physiology),  drawing. 
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Seemdyear. — Chemistry  (incladin^  chemistry  of  cooking),  chemistry 
of  foods,  and  calculation  of  dietaries,  household  science,  hygiene  and 
house  nm^iug,  public  hygiene. 

The  division  of  household  science  embraces  three  courses  of  study, 
continuing  through  a  year.  The  instruction  by  lectures  is  illustrated 
and  supplemented  by  visits  to  private  houses  and  other  buildings.  The 
following  is  a  brief  outline  of  the  three  courses: 

Sonse  sanitation — Situation  of  the  house,  surroundings,  and  cellar; 
removal  of  wastes,  plumbing  and  care  of  fixtures;  substitutes  for  water 
carriage,  water  supply;  ventilation,  heating,  lighting,  sanitary  furnish- 
ing, and  general  care  of  the  house. 

Household  economy,— ThQ  arrangement  ot  work  and  furnishings,  the 
care  in  detail  of  every  portion  of  the  house,  house  cleaning,  household 
accounts,  mistress  and  maid,  household  amenities. 
Household  art. — Architecture,  interior  decoration,  furnishing. 
The  full  course  of  instruction  in  hygiene  and  homo  nursing  consists 
of  three  courses  of  twelve  lectures  each.    The  aim  is  to  teach  women 
how  to  care  for  cases  of  sudden  illness  or  accident,  and  to  perform 
intelligently  the  duties  of  a  nurse  where  trained  service  can  not  be 
obtained.    In  these  courses  the  work  of  bandaging,  artificial  respira- 
tion, application  of  splints,  lifting  helpless  patients,  and  preparing  and 
applying  poultices  is  done  by  the  pupil  under  the  personal  direction  of 
the  instructor  until  a  reasonable  degree  of  proficiency  is  attained.    To 
a  large  extent  the  instruction  is  by  practical  demonstration  upon  the 
living  model.    The  subjects  of  the  courses  are: 

First  course. — Heart,  and  circulation  of  the  blood;  general  direction  of 
the  main  arteries;  various  bleedings  and  ways  of  arresting  them;  im- 
mediate treatment  of  those  suffering  collapse  from  injury  or  fainting, 
and  of  those  apparently  drowned,  or  otherwise  suffocated;  immediate 
treatment  of  bums,  scalds,  wounds,  and  bruises;  observing  and  record- 
ing pulse,  respiration,  and  temperature;  furnishing,  warming,  and  ven- 
tilating the  sick  room;  bathing,  dressing,  and  administering  food  and 
medicines  to  patients; practical  bandaging, bed  making, lifting  and  prop- 
ping helpless  patients. 

Second  course. — Prevention  and  care  of  bed  sores;  treatment  of  fevers 
batbing,  sponging,  diet,  use  of  disinfectants;  nursing  special  diseases 
care  of  children,  immediate  treatment  of  fractures,  sprains,  unconscious 
ness,  epilepsy,  hysteria,  poisonous  bites,  sunstroke,  and  frost  bite;  poi 
Bons  and  their  antidotes;  practical  preparation  and  application  of  poul 
tices,  blisters,  and  stupes;  packs  and  vapor  baths;  carrying  the  sick 
and  injured. 

Third  course. — Hygiene  of  infancy  and  childhood — growth,  food  and 
artificial  feeding,  teething,  clothing,  exercise,  etc.;  outlines  of  physi- 
ology and  hygiene  for  adults;  care  of  eyes,  ears,  skin,  digestion,  and 
lungs. 
The  course  in  public  hygiene  consists  of  twelve  lectures  on  the  fol- 
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lawitig  topics:  The  care  of  Btreets^  sewers,  water  supply,  etc;  precau- 
tions against  the  spread  of  eontagiouB  diseases;  quarantine  disinfec- 
tion; the  laws,  and  the  reasons  for  the  same,  concerning  milk,  bntter, 
meat,  etc. ;  school  hygiene. 

In  the  classes  of  the  cookery  section  the  physiological  relations  be- 
tween food  and  the  body  are  carefully  studied,  and  with  these  in  viex^ 
the  pupil  learns  how  best  to  choose,  to  combine,  and  to  prepare  fboda 
to  meet  the  demands  of  healthful  living.  There  are  various  classes 
adapted  to  the  times  and  needs  of  the  different  pupils.  The  complete 
scheme  of  instruction  is  divided  into  three  courses  of  three  months 
each.  Each  course  consists  of  weekly  lessons  of  two  hours^  duratioii. 
The  subjects  covered  by  the  courses  are  as  follows : 

Courses  A  and  B, — ^Making  and  care  of  fire,  dishwashing  and  care^tf 
kitchen,  boiling  meats,  vegetables,  and  cereals,  soups,  stewing  and 
braising,  warmed-over  dishes,  simple  invalid  cookery,  broiling,  frying 
and  saut^lng. 

Course  0. — ^Clear  soups  and  bisques,  souffles  and  croquettes^  salads, 
French  and  mayonnaise  dressing,  entries  and  sauces,  roast  game,  fancy 
desserts  and  cakes,  frozen  creams,  a  breakfast,  a  lunclieon,  a  spring  din- 
ner, a  winter  dinner. 

There  is  also  a  course  specially  designed  for  physicians,  nurses,  and 
others  desiring  to  learn  to  cook  for  the  sick.  Besides  a  series  of  lect- 
ures on  dietetics,  it  includes  the  preparation  of  meat  extracts,  broths, 
gruels,  soups,  beverages,  and  dishes  for  convalescents. 

Special  courses  are  also  offered.  A  special  course  of  three  lessons  a 
week  completes  the  regular  work  in  three  months.  Another  course  in 
fancy  cooking  consists  of  twelve  lessons  of  three  hours  each  in  advanced 
work.  Still  another  series  of  lessons  teaches  the  use  of  the  chafing- 
dish.  All  of  these  courses  are  on  the  same  comprehensive  plan  and 
are  followed  out  with  the  same  thoroughness. 

The  course  of  instruction  in  laundry  work  covers  three  months,  and 
includes  the  following  lessons :  Some  historical  notes  regarding  lann- 
dry  work,  locntion  of  the  laundry,  appointments,  care  of  appointments; 
classification  of  articles  to  be  laundered — table  linen,  bed  linen,  body 
linen,  flannels;  theory — talk  upon  water,  washing  soda,  soaps,  blea<;h- 
ing  i)owders,  and  bluings,  with  tests;  methods  of  removing  stains; 
practice  work — scalding,  rinsing,  and  bluing  bed  linen  and  towels; 
theory — sprinkling,  stretching,  folding,  and  ironing;  history  and  prep- 
aration of  starch;  practice  work — starch  making;  table  linen,  body 
linen,  and  handkerchief^ ;  shirts,  collars,  and  cufis ;  cold  and  boiled  starch ; 
silk,  merino,  and  flannel  underwear;  prints  and  hosiery;  clear  starch- 
ing— infants'  dresses,  fancy  handkerchiefs;  laces  and  embroidery;  crewel 
embroidery;  colored  silk  embroidery. 

The  complete  course  in  sewing  includes  three  graded  courses  of  three 
months  each  with  two  lessons  a  week.  In  connection  with  each  course 
talks  are  given  upon  the  various  materials  used,  with  special  reference 
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to  jadicions  purchasmg.  ^ach  pupil  is  required  to  record  in  a  note- 
book the  instruction  received  at  each  lesson.  At  the  end  of  each  course 
a  written  examination  is  given. 

Erst  course, — ^Method  of  threading  needle,  making  knot,  and  using 
thimble;  talks  on  the  manufacture  of  the  needle  and  thimble;  basting 
md  overhanding;  turning  hem  by  measure,  hemming  and  running; 
taSks  on  weaving;  stitching  and  overcasting;  backstitching  and  fel- 
lifig;  gathering,  stroking  gathers,  and  putting  on  bands;  making  but- 
tonholes and  eyelets,  sewing  on  buttons;  putting  in  gussets;  talks  on 
t^e growth  and  manufacture  of  cotton;  herring-bone  stitch  on  flannel; 
patehiog;  hemstitching,  tucking,  and  whipping  ruffle;  chain-stitching, 
featker-stitching,  and  mitreing  corners;  French  hem  on  damask;  darn- 
kg  on  scrim,  cashmere,  and  stockinet;  slip>stitching  and  blindstitch- 
ing;  mending  and  darning.  ^ 

Second  course, — Choice  of  materials;  taking  measures;  machine- 
stitcMog;  cutting  white  skirt  by  measure;  making  skirt  with  or  witli- 
OQt  ruffle;  cutting  underwaist  from  pattern,  basting,  stitching,  and 
trimming;  cutting  and  making  a  cambric  dressing  sack  from  pattern. 
Third  course. — Fine  hand  sewing;  advanced  machine  work;  draught- 
,  iDg  nndergarmehts;  making  cambric  dress  without  lining;  talks  on 
tibe  growth  and  manufacture  of  linen  and  on  fine  materials;  making 
baby  linen. 

The  complete  course  of  instruction  in  dressmaking  comprises  four 
courses  of  tiiree  mont;^s  each.  There  are  three  lessons  a  week,  two  of 
tiro  hours  each  devoted  to  practical  work,  and  one  of  one  hour  to  fi*ee. 
hand  drawing  and  design.  Applicants  must  be  at  least  18  years  of 
^e  and  must  have  successfully  completed  the  first  and  second  terms 
of  the  sewing  course,  or  show  an  equivalent  amount  of  training. 
Throughout  the  courses  the  work  cut  and  i>lanned  in  the  class  must  be 
finished  at  home.    The  courses  in  outline  are  given  below: 

First  course, — ^Talk  on  color  and  textiles  applied  to  dress;  instruction 
hi  the  choice  of  materials;  cutting  foundation  skirt  from  measure; 
finishing  skirt  for  trimming  and  draping;  talk  on  form,  line,  and  pro- 
portion in  relation  to  draping  and  trimming;  planning  skirt;  draping 
Bkirt;  cutting  waist  and  sleeves  from  pattern;  basting,  fitting;  trim- 
ming, finishing;  drawing,  including  pencil  practice,  study  of  the 
appearance  of  cylindrical  objects,  study  of  drapery,  and  drawing  of 
skirt,  bows,  etc.  In  this  course  each  pupil  is  required  to  complete  one 
dress  for  herself  and  to  do  as  much  practice  work  at  home  as  is  pos- 
sible. 

Second  course. — Talk  on  woollen  textiles  and  their  manufacture; 
choice  of  materials  and  colors;  practice  in  taking  measures;  talk  on 
form,  including  artistic  and  hygienic  principles  of  dress;  instruction 
in  draughting  close  fitting  waist;  cutting  and  fitting  waist  linings; 
cutting  and  fitting  plain  cloth  basque;  cutting  and  matching  striped 
or  plaid  barque;  draughting  waist  with  extra  seam  for  large  figures; 
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trimming  and  finishing  waist  j  drawing,  including  drawing  of  waists 
and  gowns,  notes  on  form  and  color,  and  practice  in  the  use  of  color. 
In  this  course  two  basques,  one  of  plain  and  one  of  striped  or  plaid 
material,  are  completed.  Constant  practice  in  draughting  at  home  is 
required. 

Third  course. — Instruction  in  choice  of  materials  for  house  and  street 
wear,  considering  color  and  texture;  talk  on  the  growth  and  manu- 
facture of  silk;  taking  measures  and  draughting  princess  dress;  talk 
upon  the  contour  and  poise  of  the  body  as  essential  in  artistic  dress; 
planning  princess  dress;  cutting  and  making  princess  dress;  practice 
in  draping,  illustrating  the  principles  of  variety,  unity,  and  repose; 
cutting  and  making  house  or  evening  dress  from  original  design  by 
pui)il;  draughting;  drawing,  including  problems  in  design,  sketches  in 
water  color  of  gowns,  etc.,  and  outline  and  proportion  of  the  human 
form. 

Fourth  course. — ^Talk  on  the  manufacture  of  cloths;  draughting 
jackets  of  various  styles;  cutting,  basting,  fitting,  and  pressing;  mak- 
ing various  styles  of  pockets  and  collars;  lining  and  finishing  jackets; 
cutting  and  fitting  child's  dress  and  coat. 

The  work  in  the  milUnery  classes  is  divided  into  three  graded  courses, 
each  covering  a  term  of  three  months,  with  three  lessons  a  week,  two  in 
practical  work  of  two  hours  each,  and  one  of  one  hour  in  free-hand  draw- 
ing and  design.  In  connection  with  each  course  talks  are  given  on  the 
suitability  of  materials,  combination  of  colors,  and  charaeter  of  lines 
and  form  as  essential  to  artistic  millinery.  Here,  as  in  the  work  out- 
lined above,  the  courses  are  planned  with  careful  attention  to  thor- 
oughly educating  the  taste  and  training  the  hand  and  eye  by  constant 
practice  of  the  best  methods. 

The  department  of  science  and  technology  affords  instruction  in 
various  scientific  and  techniccil  subjects,  as  well  as  a  thoroughly  practi- 
cal training  for  the  principal  mechanical  trades.  The  scientific  and 
technical  subjects  studied  are  algebra,  geometry,  physics,  chemistry 
(two  years'  course),  electrical  construction,  steam  and  the  steam 
engine,  strength  of  materials,  and  machine  design.  The  shops  and  the 
laboratories  of  the  departments  are  supplied  with  such  appliances  as 
will  best  promote  the  efficiency  of  the  instruction. 

The  work  in  the  trade  school  includes  both  day  and  evening  classes. 
In  the  day  classes  the  instruction  is  similar  in  outline  ta  that  of  the 
evening  classes,  but  greatly  extended  in  amount  and  variety,  and  in- 
cludes a  much  greater  amount  of  practical  work.  The  day  classes 
afford  sufficient  time  by  continuous  practice  to  prepare  for  practical 
work  at  the  trades.  In  the  evening  classes  the  aim  is  principally  to 
broaden  and  extend*  the  training  of  those  already  engaged  at  the 
trades. 

Under  the  methods  pursued,  carefully  arranged  courses  of  work  arc 
provided  in  which  the  reason  of  each  step  is  clearly  explained.  -  Fre- 
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qnent  talks  on  metLods  and  materials  are  given  tliroughout  the  course. 
The  scliool  does  not  aim  to  turn  oat  journeymen  meclianics,  but  to 
afford  a  training  that  further  practice  in  active  work  will  perfect.     The 
trades  taught  are  carpentry,  machine  work,  plumbing,  and  house,  sign, 
and  fresco  painting.    Outlines  of  two  of  them  will  bo  sufficient  to  illus- 
trate the  methods  and  to  indicate  the  thoroughness  of  the  training. 
In  each  case  it  is  the  evening  course  that  is  described. 

Carpentry, — ^Use  of  tools;  course  in  joint  work;  methods  of  framing; 
making  model  of  frame  house;  setting  and  bridging  of  partitions;  lay- 
ing of  floors;  making  and  placing  doors  and  window-frames;  sheath- 
ing, clapboarding,  shingling,  cornicing;  inside  trimming;  making  and 
liangiiig  of  doors,  sashes,  and  shutters;  wainscoting,  base-boards,  stair 
building,  etc.;  practice  in  the  use  of  working  drawings,  and  laying  out 
work  from  plans. 

Plumbing. — Use  of  tools;  preparing  wi ping-cloths;  making  soil;  tin- 
ning soldering-iron,  brass,  iron,  lead,  and  tin;  making  solder;  solder- 
ing seams;  making  cup  joint,  over-cast  joint,  straight- wiped  joint, 
flauge joint,  and  branch  joint;  working  sheet  lead  into  bends,  traps, 
service  boxes,  and  safes;  lining  tanks;  caulking  iron  pipe  joints; 
bending  with  sand  and  kinking  irons;  also  lectures  on  the  materials 
used  in  the  trade,  the  proper  arrangement  of  drain,  soil,  and  waste 
pipes,  trapping  and  ventilating  the  same,  supply  pipes,  boilers,  tanks, 
fixtures,  and  pumps.  Charts  and  diagrams  are  freely  used,  and  study 
is  made  of  examx^les  of  defective  plumbing.  Special  attention  is  given 
to  the  plumbing  rules  of  the  city  of  Brooklyn. 

The  department  of  industrial  and  fine  arts  aims  to  provide  thorough 
and  systematic  art  instruction.  Courses  for  both  day  and  evening 
classes  include  training  in  drawing,  clay  modelling,  design,  architect- 
aral  drawing,  mechanical  drawing,  wood  carving,  and  art  needlework. 
The  work  in  all  the  courses  is  of  quite  a  comprehensive  character,  in 
no  case  covering  less  than  two  years,  and  in  the  regular  art  course 
requiring  four  years. 

The  other  departments  do  not  call  for  extended  description.  The 
very  brief  notice  of  them  already  given  has  sufficiently  indicated  the 
character  of  the  instruction. 

On  the  whole  the  Pratt  Institute  appears  to  be  a  most  liberally 
planned  and  judiciously  managed  institution,  whose  founder  is  ever 
seeking,  with  wise  and  discriminating  judgment,  to  increase  its  effi- 
ciency and  expand  the  sphere  of  its  usefulness. 

It  is  somewhere  observed  by  Mr.  lluskin  that  the  wisest  man  is  he 
who  has  been  oftenest  aided,  who  is  taught  by  every  one  he  meets,  and 
enriched  by  everything  that  falls  in  his  way.  With  the  wisdom  which 
comes  of  wide  experience,  Mr.  Pratt  remarks  on  the  subject  of  tuition: 

There  is  no  one  subject  in  connection  with  this  work  upon  which  I  have 
such  peculiar  feelings  as  when  a  poor  man  comes  to  pay  his  hard  earned 
wages  for  the  education  of  his  child.    Instinctively  my  feeling  is  to 
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say,  *^ Don't  take  the  money";  but  in  my  coolet  and  calmer  thoughts 
the  judgment  formed  after  long  and  patient  study  of  human  nature 
tells  me  that  it  is  wiser  and  bettor  for  every  one  to  pay  a  part  at  least 
of  the  cost  of  this  education. 

The  institute  occupies  four  large  buildings.  The  main  building  on 
Eyerson  street  is  100  by  86  feet  and  six  stories  high.  The  science  and 
technology  building,  with  the  extension,^  is  144  by  95  feet,  and  the  one- 
story  trade  school  building  is  103  by  95  feet.  The  high  school  build- 
ing is  50  by  80  feet  and  three  stories  high«  Plana  are  in  progress  for 
the  construction  of  a  new  building,  during  the  present  year,  for  the 
accommodation  of  the  library,  the  museum,  the  art  department,  and 
a  large  auditorium* 

The  catalogue  of  the  institute  for  18d2-'93  shows  the  registration  in 
the  various  departments  for  the  fifth  year  of  the  school,  1891-'92,  to 
have  been  as  foUows: 


Department. 


TotiO. 


High  school 

Departxnant  of  industrial  and  flue  art«. . 
Department  of  domestic  art  and  scieuco 
Department  of  science  and  technology. . 

Department  of  muaic 

Department  of  commerce 

Library  claasea 


In  more  than  one  department . . . 
Total  individaals  enrolled 


The  teaching  force  of  the  school  consists  of  the  heads  of  the  various 
departments,  with  a  corps  of  about  90  instructors  and  as^istant^. 

The  institute  has  been  most  liberally  provided  for  by  Mr.  Pratt.  *A 
statement  made  by  the  president  in  October  1891  shows  the  amount  of 
its  property  : 

Endowment  fund $2,000,000.00 

Eoal  estate,  building  and  equipment  fund,  to  bo  used  as  required 835,  000. 00 

Cost  of  present  institute  buildings,  equipment,  and  grounds 523,  337. 61 

Cost  of  Astral,  luwood,  and  Studio  buildings 332, 437. 07 

Total 3,690,774.68 

DREXEL  INSTITUTE. 

The  Drexel  Institute  of  Art,  Science,  and  Industry,  at  Philadelphia, 
is  a  new  school  of  complex  character.  The  school  was  opened  in  Sep- 
tember 1892.  As  now  organized  its  work  comx>rehends  six  depart- 
ments, viz.,  department  of  meclianic  artsj  business  department,  in- 
cluding a  commercial  course  and  a  course  in  stenography  and  type- 
writing; technical  department,  including  cookery  courses  and  trade 
courses  in  dressmaking  and  millinery;  normal  department,  including 
courses  for  training  of  teachers  in  drawing,  science,  physical  culture. 
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Bumiifil  training,  cookery,  dressmaking  and  millinery,  and  the  coarse  in 
Kyrarywork;  scientific  department  for  advanced  scientific  training  in 
physics  and  chemistry,  and  applications ;  and  art  department,  including 
aregnlsur  art  course,  a  normal  art  course,  a  coarse  in  mechanical  and 
arefaitectural  drawing,  and  courses  in  applied  design,  decorative  paint- 
ing, wood  carving,  and  stained-glass  work.    Several  additional  courses 
are  to  be  added,  among  the  more  important  of  whioh  will  be  courses  in 
electrieal  engineering,  mechanical  engineering,  and    machine    con- 
stmction. 

The  building  with*its  equipment  has  thus  far  cost  about  $1,000,000. 
The  endowment  is  $1,000,000,  which  is  dedicated  to  the  maintenance  of 
the  iBslfuetion.  The  institute  possesses  a  valuable  library  of  about 
10,06d  volumes,  and  a  museum  devoted  to  art  industrial  productions, 
sach  as  textiles,  ceramics,  wood  carvings,  metal  work,  ivories,  embroid- 
eries, etc.    The  whole  is  the  gift  of  Mr.  Drexel  of  Philadelphia. 

The  teaching  force  now  numbers  over  forty,  with  President  James 
MaeAUster  at  the  head.  The  work  of  the  next  year  will  require  an 
increase  in  the  number  of  instructors. 

The  instruction  in  the  department  of  mechanic  arts  is  of  the  advanced 
masiial  training  character.  It  aims  to  give  a  general  rather  than  a 
special  training.  The  work  provides  a  thorough  course  in  mathematics, 
sdence,  drawing,  and  shop  work  in  connection  with  the  essential  Eng- 
lish branches  of  a  secondary  education.  The  time  of  the  student  is 
ahoQt  equally  divided  between  the  class  room  and  laboratory  studies, 
and  the  shop  work.  The  course  of  instruction  covers  three  years  of 
two  terms  each.  Tho  tuition  is  $20  per  term. 
The  course  of  instruction  is  as  follows : 

First  pear. — ^Arithmetic,  algebra,  plane  geometry;  distribution  and 
economic  uses  of  minerals  and  plants,  chemistry,  physics  (laboratory 
work  and  lectures) ;  English  language;  free-hand  and  raechanicaldraw- 
ing,  clay  modelling;  and  shop  work,  which  includes  carpentry,  joinery, 
wood  turning,  bench  work  (chipping  and  filing)  in  iron,  care  and  use 
of  tools. 

Second  year, — Solid  geometry,  plane  trigonometry,  business  forms  and 
accounts;  physics,  physiology  and  hygiene;  English  language  and  litera- 
ture, civil  government;  mechanical  drawing,  historic  ornament,  clay 
modelling;  and  shop  work,  which  includes  patternmakiug,  moulding, 
easting,  forging,  welding,  tempering,  soldering,  and  brazing. 

Third  year. — Spherical  trigonometry,  surveying,  theoretical  mechan- 
ics; electrical  physics  and  ai)plications  of  electricity,  theory  and  prac- 
tice of  the  steam  engine;  English  language  and  literature,  practical 
economics;  mechanical  drawing,  architectural  drawing,  principles  of 
design;  and  shop  work,  which  includes  constructive  wood  work,  orna- 
mental iron  work,  applied  mechanics,  machine  work,  and  practical  train- 
ing in  connection  with  the  extensive  mechanical  and  electrical  plants 
in  the  institute* 
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The  technical  department  includes  courses  in  cookery  and  in  dress- 
making and  millinery  work.  The  following  courses  in  cookery  are 
given: 

First  cottrse. — ^The  fundamental  principles  of  cookery,  and  practice  in 
the  preparation  of  simple  dishes  and  courses.  In  connection  with  the 
practical  training  in  the  making  of  dishes,  elementary  instruction  is 
given  in  the  composition  and  dietetic  value  of  foods. ' 

Second  course, — This  course  includes  instruction  and  practice  of  an 
advanced  character  in  the  preparation  of  more  complicated  dishes  and 
menus  than  are  included  in  the  first  course,  cost  of  materials  for  and 
preparation  of  a  dinner. 

Course  in  invalid  cooJco^y, — ^This  course  is  intended  for  the  training 
of  professional  nurses  and  i)ersons  desirous  of  acquiring  a  practical 
knowledge  of  cookery  suitable  for  the  sick  room.  It  embraces  gen- 
eral principles,  followed  by  special  instruction  and  training  in  invalid 
cookery. 

Normal  course  for  training  teachers  of  coolcery. — The  object  of  this 
course  is  to  train  special  teachers  of  cookery,  for  whose  services  there 
is  a  constantly  increasing  demand.  The  instruction  is  thorough  and 
occupies  one  year.  It  embraces  the  following  subjects:  All  the  pre- 
ceding courses  in  cookery;  chomistry  and  its  applications  to  cookery 
and  other  departments  of  domestic  science;  human  physiology,  per- 
sonal hygiene,  and  public  hygiene  and  sanitation.  Lectures  on  the 
general  principles  of  methods  of  teaching  and  on  the  history  of  educa- 
tion in  its  relations  to  this  department  of  school  work. 

The  tuition  in  the  cookery  courses  is,  for  the  first  course,  $10;  sec- 
ond course,  $15;  invalid  cookery,  $10;  normal  course,  $30. 

The  instruction  in  dressmaking  is  arranged  in  three  courses,  each  of 
five  months'  duration.  The  first  course  is  devoted  to  the  fundamental 
principles  of  dressmaking,  the  choice  of  different  materials,  draughting 
the  skirt  from  measurements,  cutting,  making,  hanging,  and  draping 
the  skirt,  cutting  and  fitting  the  waist  from  patterns,  and  the  general 
finish  of  garments.  The  second  course  includes  draughting  the  waist 
from  measurements,  matching  striped,  plaid,  and  figured  materials, 
and  advanced  work  in  making  princess  dresses.  A  considerable  por* 
tion  of  the  time  is  devoted  to  practical  work  leading  to  a  knowledge  of 
the  designing  of  dresses.  The  third  course  is  intended  for  students 
who  have  satisfactorily  completed  the  first  and  second  courses,  and  con- 
sists of  draughting  and  finishing  outside  garments  of  different  materials 
and  the  making  of  children's  garments.  Each  student  is  required  to 
design  and  make  a  street  dress,  a  dress  in  gown  form,  and  a  coat. 
During  the  first  course  instruction  is  given  in  business  forms  and 
accounts,  during  the  second  course  lectures  are  given  on  the  chem- 
istry of  textiles  and  dyeing,  and  during  the  third  course  on  the  history 
of  costume.  Throughout  the  courses  instruction  is  given  in  the  kinds 
and  qualities  of  materials  used  in  dressmaking.    The  tuitions  are,  for 
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the  first  course,  $15;  for  the  second  course,  $20,  including  draughting 
ehart;  for  the  third  course,  $25. 

In  the  millinery  division  there  are  two  courses,  each  occupying  five 
months.  During  the  first  course  are  taken  up  the  fundamental  princi- 
ples relating  to  the  making  of  hats,  bonnets,  and  toques.  These  are 
executed  in  colored  cotton  flannel,  sateen,  and  cheese  cloth,  which  rep- 
resent, respectively,  velvet,  ribbon  or  silk,  and  crepe.  The  instruction 
and  practice  leads  at  the  end  of  the  term  to  the  making  of  hats,  bonnets, 
and  toques  of  choice  materials.  In  the  second  course  impils  pursue  tlie 
study  of  black  silk  and  crape  work,  frame-making,  and  practical  work 
in  choice  materials.  In  this,  as  in  the  dressmaking  classes,  certificates 
arc  gran  ted  to  such  students  as  satisfactorily  finish  all  the  courses  pre- 
scribed.   The  fee  for  each  course  is  $12. 

In  the  normal  deparbment  of  the  institute  courses  are  provided  for 
the  training  of  speci<il  teachers  of  drawing,  of  science,  physical  culture, 
manaal  training,  cookery,  dressmaking,  and  millinery.  There  is  also 
a  class  for  the  training  of  assistants  in  library  work,  and  a  normal 
course  in  the  department  of  physical  culture  designed  to  supply  com- 
petent and  thoroughly  eqiiipped  instructors  and  directors  in  that 
branch. 

The  scientific  department  embraces  a  division  of  physics  and  a  di- 
vision of  chemistry. 

The  courses  in  physics  include  training  in  laboratory  methods,  gen- 
eral physics,  and  a  technical  course  in  applied  electricity.    For  admis- 
sion to  the  last  mentioned  course  the  student  must  have  a  good  knowl- 
edge of  elementary  algebra  and  plane  geometry  and  of  general  physics. 
The  course  in  electricity  occupies  two  terms,  taking  up  the  elements 
of  elebtricity  and  magnetism.    The  student,  by  lectures  and  practical 
work  in  the  laboratories,  is  familiarized  with  the  applications  of  elec- 
tricity to  telegraphy  and  telephony 5  the  methods  and  apparatus  used; 
the  properties  of  overhead  and  underground  lines;  the  maiiagemeut 
of  primary  and  secondary  batteries;  principles  of  dynamo-electric  ma- 
chinery; the  use  of  the  dynamo  for  lighting  and  for  the  transmission  of 
power;  use  of  the  motor  in  stationary  power  plants  and  on  railways; 
wiring  and  line  construction.  ^ 

In  the  chemical  division  the  elements  of  the  science  are  taught,  and 
in  the  higher  courses  qualitative  analysis  and  industriai  chemistry  of 
a  more  advanced  character  may  be  studied.  The  main  object  of  this 
advanced  work  is  to  prepare  students  for  actual  work  as  practical 
chemists  and  in  the  arts  and  manufactures  requiring  chemical  knowl- 
edge. 

Special  lecture  courses  are  provided  for  students  of  various  technical 
branches.  These  courses  are  as  follows :  Chemistry  of  the  metals,  10 
lectures;  chemistry  of  textiles  and  dyeing,  12  lectures;  chemistry  of 
foods,  12  lectures;  chemistry  of  photography,  10  lectures;  chemistry 
of  paints  and  painting,  10  lectures;  chemistry  of  clays,  6  lectures. 
S.  Ex.  65 7 
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The  art  department,  besides  its  regular  art  and  normal  courses,  of- 
fers some  art  courses  of  special  industrial  value.  The  first  of  these  are 
the  special  courses  in  me^chanical  and  architectural  drawing  designed 
to  fit  stuflents  for  practical  work  in  the  draughting  room  and  the  archi- 
t4^ct's  oflicc. 

The  course  in  applied  design  is  for  the  training  of  professional  de- 
signers, and  occu])ies  three  years.  It  provides  instruction  in  the  prin- 
ciples of  decorative  design  and  in  the  technical  methods  of  their 
])ractical  av)plication.  The  instruction  runs  nearly  parallel  with  that 
given  in  the  first  three  years  of  the  regular  art  course,  with  special 
training  in  the  apphcation  of  art  to  the  production  of  original  designs 
for  oil-cloth,  wall  papers,  carpets,  wood  work,  metalwork,  tiles,  book 
covers,  etc. 

Thorough  technical  courses  are  given  in  decorative  painting,  wood 
carving,  and  stained-glass  work.  In  all  these  courses  a  preliminary 
art  training  is  necessary  to  the  completion  of  the  work. 

ARMOUR  INSTITUTE. 

It  is  expected  that  the  Armour  Institute  (to  be  opened  for  the 
reception  of  pupils  during  the  year  1893  at  Chicago)  will  prove  a 
powerful  auxiliary  of  educational  work  in  the  Northwest. 

The  institute  has  been  organized  on  the  i)lan  of  a  series  of  trade  and 
advanced  technical  schools.  It  will  do  for  Chicago  a  work  similar  to 
that  done  by  the  Pratt  Institute  in  Brooklyn  and  the  Drexel  Institute 
in  Philadelphia,  but  still  broader  and  more  diversified. 

The  carrying  out  of  the  full  idea,  including  the  new  building  for  the 
manual  training  and  practical  classes,  recently  completed,  will  involve 
an  expenditure  by  Mr.  Armour  of  about,  $3,000,000,  including  the  large 
amount  of  productive  property  surrounding  the  institution  which  Mr. 
Armour  has  given  for  purx>oses  of  perpetual  endowment. 

Armour  Institute  is  organized  into  departments,  each  of  which  is  in 
the  charge  of  a  director.  The  departments  already  organized  are  as 
lV)ll)ws:  The  department  of  mechanical  engineering;  the  department 
of  electricity  and  electrical  engineering;  the  department  of  mining 
engineering  and  metiillurgy;  the  department  of  domestic  arts;  the 
de|)artment  of  library  science;  the  department  of  art;  the  department 
of  kindergartens;  the  department  of  commerce. 

Besides  the  equipment  of  the  several  scientific  departments  the 
institute  has  a  gymnasium,  a  technical  museum,  and  a  libraiy.  The 
home  of  Armour  Institute  is  a  fire-proof  building  of  the  most  modern 
construction,  five  stories  in  height  above  the  basement,  and  furnished 
with  every  convenience  that  health,  comfort,  and  the  requirements  of 
such  an  enterprise  could  dictate. 

This  institution  is  founded  for  the  pui'pose  of  giving  to  young  men 
and  women  the  opportunity  of  securing  a  liberal  education.  It  is 
hoped  that  its  benefits  may  reach  all  classes.    Its  aim  is  broadly 
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pbilantliropic.    Armour  Institate  is  not  a  free  school;  but  its  cliarges 
[  for  iiistmctioQ  are  iu  harmouy  with  the  spirit  which  animates  alike 
the  founder,  the  trustees,  and  the  faculty,  namely,  the  desire  to  help 
those  who  wish  to  help  themselves. 

The  New  York  Trade  Schools,  Pratt  Institute,  Armour  Institute,  etc., 
are  types  of  American  trade  schools  where  the  instruction  is  of  a  more 
practaeaichanicter  than  that  of  the  English  tcohnical  schools.  On  this 
point  Dr.  W.  T.  Barnard  said,  writing  in  1886: 

I  know  of  but  one  English  school  where  any  consistent  efforts  are 
mivde  to  apply  school  instruction  in  the  shops — that  of  Mather  and 
Piatt,  Manchester,  whose  teachers  are  employed  in  the  shops,  and  per- 
sonally direct  the  theoretical  instruction  of  their  pupils  to  shop  work. 

The  absence  of  this  combination  of  theory  and  practice,  under  intel- 
ligent direction,  constitutes  the  great  weakness,  and  seriously  impairs 
the  usefulness,  of  such  schools.  To  teach  the  principles  of  mathemat- 
ics, physics,  mechanics,  machine  construction  and  gearing,  the  forniulaB 
of  cLeraistry,  etc.,  without  fixing  those  principles  in  the  scholar's  mind 
by  illustrative  experiments,  the  actual  handling  of  apparatus,  machin- 
ery and  tools,  if*  an  impractical  method  of  instruction  which,  as  afore- 
said, has  in  a  large  measure  destroyed  the  usefulness  of  technological 
as  well  as  of  public  schools. 

-WATCBMAKUXa  SCHOOLS. 

lathe  Walthom  Horological  School  at  Waltham,  Massachusetts,  the 
course  of  instruction  includes  watchmaking,  repairing,  and  bench  tool 
nwking,  as  well  as  optics  and  engraving.  The  school  aims  to  meet  the 
needs  of  two  classes  of  students — those  who  wish  to  learn  watch- 
making, and  those  whOj  alter  experience  in  the  shop,  wish  to  perfect 
tliemselv^es  in  the  trade. 

The  school  claims  that  under  the  training  given  «*not  only  is  the 
American  watch  system  taught  in  all  its  branches,  from  taking  the 
rough  stock  and  bringing  it  to  a  state  of  perfection,  but  all  foreign  sys- 
tems, such  as  the  Swiss,  English,  and  in  fact  every  known  manufacture 
of  watches,  taught  so  that  the  student  is  not  only  able  to  repair  Amer- 
ieoQ  watches  and  understand  how  to  make  any  part  to  be  duplicated, 
but  he  is  equally  well  posted  on  repairing  foreign  watches,  and  under- 
stands how  to  make  or  repair  any  part  requiring  the  skill  of  a  thorough 
watchmaker  or  repairer." 

It  is  stated  that  some  students,  with  previous  experience,  graduate 
in  six  months.  The  average  time  of  graduation  is  one  year.  The  tui- 
tion for  the  course  is  $200.  The  graduates  of  the  school  number  about 
tve  hundred,  most  of  whom  are  emi)loyed  in  watch  factories  or  in 
watch  repairing  shops  throughout  the  country. 

A  school  of  watchmaking,  known  as  the  Chicago  College  of  Horology, 
has  been  in  ojieratiou  for  several  years  at  Chicago,  Illinois.  Up  to  date 
seventy-five  pupils  have  been  graduated  at  this  institution  or  have 
received  certificates  of  attendance  for  periods  varying  from  one  mouth 
to  a  full  year. 
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la  188S  a  school  for  watolimakers  was  established  at  La  Portd 
Indiana.  In  this  school  stadents  are  taught  the  art  of  making  high 
grade  chronometers  and  fine  lever  watches  from  raw  material. 
Engraving,  optician's  work,  etc.,  are  also  taught,  and  pupils  are  required 
to  master  every  detail  of  the  work.  Twenty-nine  pupils  were  enrolled 
in  1891,  The  school  enjoys  an  excellent  reputation  among  horological 
experts.  Other  American  schools  of  watchmaking  are  the  Chicago 
Watchmakers'  Institute,  at  26  Van  Buren"  street,  Chicago,  Illinois; 
Elgin  Horological  Institute,  Elgin,  Illinois;  Parson's  Horological  Insti- 
tute, La  Porte,  Indiana;  Saint  Louis  Watchmakers'  School,  Saint 
Louis,  Missouri;  and  Woodcock's  School  for  Watchmakers,  Winona, 
Minnesota. 

aENERAIi  SOCIETT  OF  MBCHANICS  AND  TRADESMEN. 

The  General  Society  of  Mechanics  and  Tradesmen  of  New  York  city 
maintains  a  free  school  of  industrial  drawing.  The  classes  are  com- 
posed of  young  and  middle-aged  mechanics,  all  of  whom  are  daily 
engaged  in  occupations  that  dem«and  a  knowledge  of  drawing,  of  a 
special  kind,  before  they  are  able  to  make  any  advance  in  their  several 
trades.  The  work  of  the  school,  as  designed,  provides  such  training  as 
will  advance  them  in  the  most  rapid  and  practical  manner.  The  instruc- 
tion is  not,  properly  speaking,  class  but  rather  individual  instruction, 
the  teacher  giving  each  pupil  personal  attention  and  advancing  him 
according  to  his  knowledge  and  capacity. 

The  plan  of  the  school  comprehends  an  architectural  or  builders' 
course,  a  mechanical  course,  a  course  in  free-hand  drawing,  a  course 
in  cabinet  work  and  decorative  design,  and  a  course  in  modelling. 
There  are,  beside,  courses  in  stenography  and  typewriting. 

The  architectural  or  builders'  course  is  for  the  study  of  archit^y^tural 
work  and  drawings  as  prepared  by  architects.  The  object  of  the  in- 
struction is  to  enable  the  pupil  to  fully  understand  and  work  from  such 
drawings,  and  to  prepare  for  himself  drawings  of  lesser  importance. 
The  pupils  are  mason^s,  carpenters,  stone  cutters<  ornamental  brick- 
layers, etc.,  of  all  degrees  of  proficiency  from  the  beginner  up.  The 
students  in  the  mechanical  course  are  from  much  the  same  occupations 
as  in  the  builders'  course.  The  work  embraces  the  geometrical  draw- 
ings required  by  joiners,  fram.ers,  stair  builders,  metal  workers,  pattern- 
makers, etc.,  with  the  special  applications  in  each  occupation. 

In  the  course  in  free-hand  drawing  are  found  engravers,  chasers, 
die  sinkers,  fresco  piiinters,  lithographers,  etc.,  training  themselves  for 
advancement  in  their  chosen  vocations.  The  course  in  cabinet  and 
decorative  design  attracts  cabinetmakers,  furniture  designers,  deco- 
rators, wood  carvers,  etc.  There  is  also  a  course  in  modelling  where 
good  work  is  done. 

Of  the  good  results  of  the  training,  not  only  the  testimonials  of  former 
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papils,  but  the  better  evidence  of  tlieir  work,  furnish  the  strongest 
proof. 

This  society  also  maintains  ten  free  scholarships  in  the  l^ew  York 
Trade  Schools. 

NET^ARK  TECHNICAL  SCHOOL. 

The  Newark  Technical  School  of  Newark,  New  Jersey,  according  to 
the  director's  statement,  is  not  a  school  for  teaching  trades;  it  is  not 
a  school  of  mannal  training.  The  classes  of  men  the  technical  school 
is  designed  to  reach  are  abnormally  developed,  it  might  be  said,  in  the 
line  of  manual  training,  and  it  is  the  mental  training  which  is  neces- 
sary to  round  out  the  complete  man.  The  latter  the  technical  school 
designs  to  give. 

This  institution  is,  as  nearly  as  possible,  a  continuation  school  of 
Europe  transported  to  the  shores  of  New  Jersey.  The  school  was 
opened  February  9, 1885. 

The  sessions  of  the  school  are  held  five  evenings  in  the  week,  namely, 
from  Monday  to  Friday,  inclusive,  during  the  honrs  from  7.20  to  9.30. 
The  course  of  study  requires  four  years,  and  is  arranged  in  the  follow- 
ing departments: 

Detriment  of  science. — Physics  with  applications^  general  and  agri- 
cultural chemistry  with  applications. 

Department  of  mathematics. — Aritlimetic,  algebra,  geometry  (plane 
andsohd),  trigonometry;  elementary  mechanics,  principles  and  use  of 
machinery  and  tools. 

Department  of  drawing. — Free-hand,  model,  cast,  architectural,  me- 
cbauical. 

In  1888  there  were  255  pupils  in  this  school.  None  are  admitted 
until  16  years  of  age,  except  to  the  preparatory  department,  which  any 
boy  may  enter,  without  examination,  at  15.  Applicants  for  admission 
to  the  regular  departments  must  pass  an  examination  in  arithmetic, 
geography,  history,  and  English  composition,  or  bring  certificates  of 
graduation  from  a  grammar  school. 

The  number  of  students  enrolled  in  all  the  classes  in  1890  was  286. 
The  graduating  class  of  1891  consisted  of  6  members.  One  is  a  tool 
maker,  one  a  surveyor,  one  a  machinist,  one  a  clerk,  and  two  are 
draughtsmen. 

SCHOOL  OF  MBSSRS.  HOB  &  CO. 

For  thirty  years  a. school  has  been  conducted  in  New  York  city  by 
the  Messrs.  E.  Hoe  &  Co.,  of  printing  press  fame,  for  the  benefit  of  the 
sons  of  their  workmen.  According  to  the  statement  made  in  the  fourth 
annual  report  of  the  New  York  bureau  of  labor  statistics,  250  boys  are 
employed  in  the  factory  of  the  Messrs.  Hoe.  Since  they  can  not  all  be 
taught  at  the  same  time,  they  are  divided  into  classes,  receiving  in- 
struction two  evenings  a  week.    The  teachers  and  the  school  rooms  are 
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provided  by  the  firm;  and  inasmuch  as  the  \)oy8  have  already  had  their 
day's  work  before  they  enter  on  their  school  duties,  Messrs.  Hoe  give 
them  their  8np])ers  at  the  closing  of  the  shops  at  half  past  5  o'clock, 
so  that  they  may  not  have  the  need  of  going  home,  some  of  them  to  a 
considerable  distance,  and  returning  for  the  school,  which  opens  at  half 
past  6. 

The  school  is  free.  The  course  of  teacliiug  is  thoroughly  practical, 
with  a  direct  bearing  on  their  advancement  in  the  calling  to  which  they 
have  given  themselves.  The  studies  are  mechanical  drawing  by  rule 
and  compass,  arithmetic,  algebra,  and  geometry. 

Tlie  school  has  been  at  work  many  years,  and  the  results  have  been 
satisfactory.  It  has  identified  the  boy  beginners  with  the  firm ;  they 
have  developed  into  workmen  who  understand  their  duty  and  do  it  in- 
telligently. During  the  school  session,  which  lasts  the  greater  part  of 
the  year,  with  intermission  in  the  summer  evenings,  the  boys  are 
further  instructed  and  entertained  by  lectures  and  other  means  of  re- 
lieving the  monotony  of  the  school  routine. 

NEED  OF  TECHNICAL  EDUCATION. 

The  necessity  of  improving  the  technical  skill  of  the  American  work- 
man is  urgently  demanded  both  on  economic  and  educational  grounds. 
Dr.  W.  T.  Barnard  puts  the  case  with  clearness  and  force  when  he 
writes: 

Skille<l  labor  must  be  had  from  some  source,  and  we  can  not  afford  to 
import  it  in  bulk,  if  for  no  other  reason  than  its  expensiveness.  Our 
own  i^eople  have  the  first  claim  uppn  our  industrial  oiicupatious,  but 
if  we  are  to  compete  for  foreign  trade  they  must  be  so  traineil  as  to 
make  and  keep  theni,  in  knowledge  and  skill,  at  least  the  equals  of 
foreign  workmen. 

On  this  subject,  indeed,  there  is  a  general  consensus  of  opinion 
among  those  most  intimately  concerned  in  the  educational  and  indus- 
trial interests  of  our  x)eople.  In  a  suggestive  essay  entitled  Economic 
Aspects  of  Industrial  Training,  Tlichard  T.  Ely,  Ph.  D.,  expresses  in  a 
single  sentence  the  conviction  which  he  shares,  in  common  with  many 
of  our  wisest  educators,  when  he  writes: 

Industrial  training,  not  for  a  few,  but  for  all  people,  for  every  boy 
and  girl  born  in  the  IJnited  States,  without  one  exception,  is  the  chiet 
economic  dennvnd  of  our  time.  •  •  •  Comparatively  little  is  at- 
tained by  picking  out  a  few  here  and  there  and  elevating  them  above 
the  masses  by  technical  schools.  We  want  to  extend  the  benefits  of 
industrial  schools  to  all  alike. 

The  relation  of  industrial  training  to  commercial  pursuits  was  indi- 
cated- by  the  president  of  Cornell  University  in  an  address  delivered 
November  15,  1892,  on  the  subject,  Education  and  Commerce,  in  the 
following  explicit  language: 

Com!Tierce  has  hitherto  done  its  mighty  work  mainly  by  rule  of  thumbs 
but  every  human  pursuit  and  profession  is  now  maimed  in  its  elficienoy 
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by  the  relatively  undeveloped  condition  of  pure  and  ap])Iied  science. 
I  sometimes  hear  that  we  are  to  win  the  markets  of  the  world  by  free 
trade  and  retain  the  home  markets  by, protection.  Well,  the  freedom 
in  which  I  sec  greatest  potency  is  the  free  instruction  of  the  industrial 
classes,  of  men  and  women  of  all  pursuits  and  professions,  in  the  high- 
est and  deepest  truths  which  science  can  discover. 

The  nourishment  of  science  is  so  costly  that  it  can  no  longer  be  done 
without  aid  from  the  state.  We  have  not,  in  all  this  land,  a  university 
that  even  tolerably  represents  existing  knowledge,  to  say  nothing  of 
it«  growth.  In  the  interest  of  the  large  majority  of  our  people  it  is 
both  just  and  ])olit]c  for  the  state  to  offer  universal  free  education  of 
the  highest  as  well  as  of  the  lowest  order.  The  old  fashioned  college, 
designed*  for  a  few  favored  classes,  belongs  to  the  past.  The  modern 
democratic  and  industiial  world  demands  a  university  as  broad  as  the 
life  and  interests  of  all  the  people.  Such  a  boon  is  today  the  greatest 
need  in  our  state  of  New  York. 

An  intelligent  observer,  Mr.  William  Mather,  the  member  of  the 
British  royal  commission,  who  visited  this  country  in  1883,  in  his  re- 
port on  the  condition  of  industrial  education  in  the  United  States, 
makes  a  suggestion  that  is  worth  recalling  in  this  connection.  This 
friendly  critic  refers  to  tl^e  act  of  Congress  of'1862,  granting  lands  and 
land-scrip  to  each  state  for  the  establishment  of  colleges  of  agriculture 
and  the  mechanic  arts;  and,  while  noting  the  fact  that  many  of  the  in- 
stitutions founded  on  this  sagacious  scheme  of  statemauship  have 
become  almost  exclusively  literary,  he  predicts  that  "within  a  short 
time  these  institution^  will  become  the  great  technical  schools  of  the ' 
country.'^ 

It  is  clearly  within  the  jwwer  of  the  several  states  to  regulate  the 
courses  of  study  pursued  in  the  institutions  alluded  to  by  Mr.  Mather. 
In  the  act  establishing  provisions  for  colleges  of  agriculture  and  the 
mechanic  arts,  we  read, "  The  leading  object  shall  be  •  •  •  to  teach 
such  branches  of  learning  as  are  related  to  agriculture  and  the  mechanic 
arts  in  such  manner  as  the  legislatures  of  the  states  may  resx)ectively 
prescribe  in  order  to  promote  the  liberal  and  practical  education  of  the 
industrial  classes  in  the  several  pursuits  and  professions  of  life." 

The  states  have  not  yet  availed  themselves  of  all  the  privileges  to 
which  they  are  entitled  under  this  enactment,  Mr.  Mather,  in  the 
reiK)rt  already  referred  to  on  industrial  education  in  the  United  States, 
remarks  with  evident  surprise:  "I  have  not  met  with  any  institutions 
for  technical  training  having  any  bearing  upon  the  textile  industries." 

Sagacious  countrymen  of  our  own  comment  regretfully  on  the  same 
theme.  In  a  letter  to  this  Department  under  date  of  October  28,  1890, 
Mr.  S.  N.  D.  !North,  secretary  of  the  National  Association  of  Wool 
Manufacturers,  writes : 

I  have  been  convinced  that  one  great  reason  why  our  manufacturers 
fail  in  competition  with  foreigners  in  the  production  of  the  finer  fabrics, 
those  which  involve  the  artistic  element  in  pattern  and  manipulation, 
is  because  neither  they  nor  their  employes  have  the  training  and  edu- 
cation which  have  permitted  the  Europeans  to  achieve  such  splendid 
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results.  If  their  attention  can  once  be  sliarply  brought  to  this  fact, 
may  inaugurate  the  system  of  technical  training  in  this  country  on 
basis  that  will  gradually  approximate  the  systems  of  England  and  tl 
continent.  [He  adds]  I  am  convinced  that  there  is  no  branch  of  i 
dustry  which  has  so  much  to  gain  in  this  respect  as  the  woollen  man 
facture. 

In  the  British  royal  commissioners'  report  on  technical  instmctia 
occur  the  following  i)ertinent  remarks: 

In  textile  industry  it  is  the  design  that  sells  the  cloth.  Th 
quality  of  the  fabric  may  be  hard  to  tell,  but  every  customer  forms  hi 
own  estimate  of  the  pattern  printed  upon  it,  or  woven  into  it.  Tii 
wool  combijr,  the  spinner,  the  weaver,  may  each  do  his  part  faultlesslj;?^^-? 
but  if  the  design  is  unsatisfactory  or  inappropriate,  or  the  color  ^^^ 
finishing  of  the  piece  is  ineffective,  it  will  be  cast  aside  by  the  pur- 
chaser as  inferior  the  moment  it  is  displayed  on  the  shop  count 
against  more  effective,  even  though  intrinsically  less  valuable,  goods. 

To  the  same  effect  spoke  Mr.  Swire  Smith  of  Bradford,  Englan 
(a  large  manufacturer  and  a  prominent  advocate  of  technical  educatiou> 
in  an  interview  reported  in  the  Dry  Goods  Economist,  and  reprinted  i 
the  Irish  Textile  Journal  of  June  15, 1890.     We  copy  that  portion  (► 
his  remarks  which  relates  to  American  manufactures : 

In  my  present  extended   tour  through  twenty-four  states  of  th^ 
Union,  I  have  taken  care  to  ascertain  in  the  several  cities  visited  th^ 
proportion  of  foreign  goods  sold  in  comparison  with  those  of  AmericaiB^ 
X)roduction. 

In  nearly  every  case  I  have  found  that  the  goods  possessing  tha 
highest  value  and  the  most  perfect  design  and  workmanship  were  of 
foreign  manufacture,  and  the  lower  grades  were  well  represented  by 
those  of  American  production.  In  this  I  have  been  forcibly  reminded 
of  the  condition  of  Great  Britain  ten  years  ago,  which  had,  up  to  that 
time,  devoted  her  manufacturing  energies  to  the  production  of  goods 
for  the  million,  so  much  so  that  the  greater  part  of  the  highest  grade 
of  goods  sold  was  of  foreign  manufacture.  A  very  prosperous  trade 
had  been  enjoyed  by  England  until  foreign  governments  shut  out  these 
goods  by  tariffs  in  order  to  encourage  their  own  industries. 

In  this  condition  English  interests  were  impoverished,  and  it  was 
then  that  great  impetus  was  given  to  technical  education.  This  was 
taken  in  hand  so  promptly  aiyi  with  such  spirit,  and  manufacturers 
adapted  themselves  to  the  changed  condition  of  affairs  so  quickly,  that 
today  the  chief  exports  of  textile  goods  from  England  are  not  in  the 
commoner  grade  of  goods,  but  in  the  high  class  novelties  which  the 
United  States  appreciates  so  highly.  As  far  as  my  observations  in  this 
city  [Philadelphia]  have  extended,  I  have  found  that  gonds  easily 
manufactured  without  any  special  skill  are  produced  in  this  country, 
whereas  the  Inghest  grades  of  goods  are  imported.  There  is  no  coun- 
try in  the  world  that  can  afford  to  buy  such  expensive  dress  as  the 
United  States,  and  the  greater  quantity  of  these  goods,  which  are  made 
abroad,  are  sold  here.  This  state  of  things  ought  not  to  be,  and  that 
it  does  exist  is  doubtless  due  to  a  want  of  technical  training. 

In  conclusion  Mr.  Smith  says: 

This  must  not  be  forgotten — that  your  people,  in  proportion  to  their 
means  and  ever  increasing  appreciation  of  taste  and  sterling  value. 
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will  give  a  higher  price  for  the  fabrics  that  please  them,  even  though' 
made  abroad,  rather  than  a  low  price  for  fabrics  that  are  ugly  or  flimsy, 
even  though  made  at  home.  Twenty  years  ago  the  textiles  from  Eng- 
land were  mainly  common  goods,  now  they  arc  the  superior  and  attrac- 
tive goods,  and  this  statement  applies  even  more  to  the  imports  from 
France  and  Germany,  who  have  hitherto  paid  more  attention  to  attrac- 
tiveness than  the  English. 

To  illustrate  the  methods  employed  in  the  best  technical  schools 
abroad,  and  to  indicate  the  thoroughness  of  the  instruction  which  they 
give,  let  ns  take,  as  an  example,  the  weaving  school  at  Crefeld,  Ger- 
many. 

Here  the  course  is  divided  into  two  sections — ^the  theoretical  and  the 
practical;  the  fii:st  including  a  thorough  study  of  drawing,  the  second 
iDcliiding  instruction  on  the  loom.  Drawing  and  painting  are  taught 
from  copies  and  models,  and  from  natural  plants  and  flowers,  with 
adaptations  to  printing  and  other  branches  of  the  textile  industry. 
Due  prominence  is  given  to  geometrical  dramng,  and  the  drawing  of 
machines,  particularly  of  those  parts  of  the  loom  which  affect  the  pat- 
tern in  the  woven  fabric. 

There  are  also  lectures  on  textile  fibres,  on  the  elements  of  weaving, 
and  on  machinery.  Fabrics  are  decomposed  and  explained,  looms  are 
arranged  for  weaving  plain  goods,  or  goods  with  simple  designs,  and 
technical  calculations  and  bookkeeping  are  carefully  taught. 

In  the  second  year  lectures  are  given  on  the  principles  which  govern 
the  ornamentation  of  woven  or  printed  fabrics,  and  the  art  teaching  is 
continued  until  the  student  is  able  to  invent  and  apply  original  designs. 
He  is  then  admitted  into  one  of  the  studios,  where,  under  the  guidance 
of  qualified  designers,  he  is  encouraged  to  give  play  to  his  own  imagi- 
nation. 

At  the  same>  time  he  continue'S  his  studies  in  the  decomposition  of 
patterns,  and  in  the  composing  and  calculation  of  designed  materials. 
He  attends  lectures  on  the  construction,  erection,  and  action  of  the 
looms  and  other  machines  used  in  weaving;  he  unmounts  the  x>ower 
loom,  piece  by  piece,  and  builds  it  up  again  ]  he  works  at  the  forge 
and  learns  the  use  of  the  machine  and  hand  tools  in  the  workshop;  he 
cut^  the  cards  in  accordance  with  his  own  design  on  the  paper  prepared 
by  his  own  hands;  he  fixes  the  cards  in  the  Jacquard  machine,  and 
at  length  becomes  thoroughly  practical  in  weaving  the  most  complex 
pattern,  both  in  hand  and  power  looms.  After  two  years^  instruction  of 
the  sort  above  described,  the  product  is  an  accomplished  weaver. 

TBXTILB  SCHOOL,  PHILADBLPHIA. 

It  must  not  be  supposed  that  America  has  no  trade  schools  which  can 
bear  comparison  with  those  of  foreign  countries.  The  School  of  Indus- 
trial Art  in  Philadelphia  has  a  textile  department,  established  in  1883, 
which;  in  the  estimation  of  good  judges,  is  superior  even  to  the  famous 
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Crefeld  scliooL    From  the  Pennsylvania  Bejxort  on  Industrial  Statistiea 
for  1888  we  quote  what  is  said  of  the  origin  of  this  department: 

Partly  from  a  desire  to  advance  their  own  interests  by  educating  the 
workmen  and  designers  employed  in  their  own  mills  to  do  the  higher 
classes  of  work^  which  are  of  course  always  the  most  profitable,  but 
lar«:eiy  and  mainly  from  motives  of  pure  patriotism  and  philanthropy, 
to  help  raise  the  standard  of  American  productions  and  to  edncate 
American  youths  in  such  a  way  as  to  enable  them  to  occupy  the  posi- 
tions as  designers  and  superintendents  now  held  almost  exclusively  by 
men  who  have  profited  by  the  advantages  .offered  by  European  schools, 
the  manufacturers  of  Philadelphia  raised  among  themselves  the^mount 
necessary  to  establish  and  equip  this  school. 

These  men  subscribed  in  1882  a  fund  of  $30,000  for  the  enterprise, 
the  year  previous  to  that  in  which  Mr.  Mather  visited  America  and 
found  no  school  for  instruction  in  textile  industries.  The  undertaking 
prospered,  and  now,  according  to  this  report,  it  is  no  longer  incumbent 
upon  any  one  to  visit  Euroi)e  for  technical  instruction  in  textile  ait, 
as  this  school  is  fully  prepared  to  supply  technical  information  on  all 
subjects  connected  therewith. 

The  status  of  this  institution  is  justly  a  source  of  loe-al  pride  and  of 
national  satisfaction. 

The  school  furnishes  not  only  the  first  instance  of  work  of  this 
character  being  undertaken  by  an  American  school;  it  is  doubtlul 
whether  certain  advantages  and  merits  do  not  attach  to  its  methods 
over  those  of  even  the  best  known  of  the  European  institutions.  In 
support  of  this  view  is  the  testimony  of  several  persons  who  have 
attended  this  school  after  having  been  pupils  of  some  of  the  best  of 
those  in  Europe,  and  who  cheerfully  accord  to  the  Philadelxjhia  school 
the  tirst  place  in  regard  to  the  advantages  afforded. 

These  advantages  consist  mainly  in  the  more  adequate  facilities 
which  are  furnished  the  pupil  to  carry  all,  or  nearly  all,  the  work 
projected  by  him  to  completion.  This  is  a  phase  of  the  plan  of  in- 
struction to  which  comparatively  little  importance  seems  to  be  attached, 
and  for  the  carrying  out  of  which  very  slender  provision  is  made  in 
the  European  schools. 

At  Crefeld,  for  example,  which  is  usually  regarded  as  quite  the 
model  textile  school  in  Europe,  the  looms  are  kept  running  but  with 
no  great  variety  of  product,  but  with  more  or  less  distinct  aim  of 
producing  goods  which  shall  have  a  certain  commercial  value,  and 
the  pupils  have  the  opportunity  of  assisting  at  their  operations  as  any 
other  juniors  or  apprentices  might  do;  but,  except  in  rare  instances, 
as  when  one's  design  is  selected  at  the  end  of  the  term  from  those 
produced  by  a  whole  class,  the  practical  work  at  the  loom  has  no  rela- 
tion to  the  design  produced  by  the  student. 

In  the  Philadelphia  school,  on  the  other  hand,  the  pupil  has  con- 
tinually to  carry  his  individual  design  to  completion,  performing  or 
assisting  at  every  process  in  its  progress,  from  the  j^reliminary  sketch 
to  the  dyed  anil  finished  fabric.  Whatever  this  last  represents  of 
taste,  of  knowledge,  or  of  skill,  whatever  calculations  are  involved, 
the  commercial  ones  as  well  as  those  possessing  artistic  or  technical 
significance,  all  must  be  the  pupil's  own. 


•  ^     -- 
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Since  1S87  the  school  has  received  assistance  from  the  state  to  the 
eictent  of  $10,000  a  year,  in  return  for  which  the  school  grants  free 
scholai^hipsy  one  for  each  coonty,  to  be  Med  by  appointment  of  the 
governor. 

The  coarse  of  technical  study  in  this  school  extends  over  three  years. 
The  eirealar  of  the  school  for  1891-'92  contains  the  names  of  151  for- 
mer stadents  of  the  school,  with  their  present  occupations.  This  is 
only  a  partial  list,  but  it  shows  that  a  very  large  proportion  of  the 
gradnates  become  designers,  draughtsmen,  dyers,  architects,  or  manu- 
fac'taierd. 

Were  technical  trade  schools  of  an  equal  order  of  excellence  estab- 
Med  all  over  the  country,  even  if  there  should  be  only  one  such  school 
in  each  state,  the  result  would  naturally  be  to  give  a  powerful  stimulus 
to  industrial  education,  and  to  lift  the  trades  to  the  dignity  of  the  pro- 
fessions, the  artisan  to  the  plane  of  the  artist.  The  special  function 
of  sach  a  school  would  depend  partly  upon  the  nature  of  the  industry 
in  the  region  of  its  establishment,  and  might  be  determined  wholly  by 
local  circumstances.  It  need  not  be  a  weaving  school;  it  might  be  a 
dairy  school,  or  a  school  of  forestry  or  of  farriery,  according  to  the 
special  need. 

From  another  volume  of  the  valuable  series  of  educational  reports 
recently  issued  by  the  state  of  Pennsylvania,  the  Beport  of  the  Indus- 
trial Education  Commission  for  1887-'89j  we  learn' that: 

There  is  not  in  the  CTnited  Kingdom  a  technical  institution  of  the 
frade  of  the  Massachusetts  Institute  of  Technology,  not  a  manual  train- 
ing school,  as  far  as  the  commission  has  been  able  to  ascertain,  of  the 
j^e  of  the  Philadelphia,  the  Saint  Louis,  or  the  Chicago  Manual 
Training  School. 

And  it  may  not  be  presumptuous  to  add  that  there  is  probably  no 
flebool  in  the  world  where  the  manufacture  of  textile  fabrics,  in  all  its 
branches,  is  more  thoroughly  or  more  practically  taught  than  in  the 
School  of  Industrial  Art  at  Philadelphia. 

XNaTlTUTJU  FOR  ARTIST- ARTISANS. 

In  this  connection  we  can  not  forbear  to  make  an  appreciative  ref- 
erence to  the  work  undertaken  a  few  years  since  in  New  York  city  by 
Mr.  John  Ward  Stimson.  In  1888  this  gentleman  founded  a  school  for 
artist-artisans  at  the  American  Institute.  In  the  Home  Journal  of  Jan- 
uary 14, 1891,  a  communication  was  published  giving  a  concise  account 
of  the  origin  of  this  institute  and  of  its  beneficent  achievements.  The 
writer  of  the  article  says: 

Americans  are  recognized  among  foreign  manufacturers  as  possessing 
nnnsuai  technical  skifi,  but  complaint  has  been  made  of  their  lack  of 
originality  in  design. 

This,,  we  may  remark  parenthetically,  is  the  usual  criticism  of  both 
native  and  foreign  observers  who  are  best  qualified  to  express  an  opinion 
on  the  subject. 
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Partly,  therefore,  as  a  remedy  for  this  [continues  the  writer]  we  may 
look  to  the  Institute  for  Artist- Artisans,  which  has  recently  attracted 
the  notice  of  artists  and  leading  manufacturers.    •    •    • 

The  special  teaching  begins  with  a  more  or  less  extended  course  in 
drawiitg  from  the  flat,  from  casts,  and  from  life.  Natural  forms, 
flowers,  shells,  minerals,  etc.,  constantly  illustrate  nature's  own  appli- 
cation of  the  primary  laws  of  form;  the  student  in  brief  learns  how  the 
creative  spirit  works  out  its  expression  step  by  step,  "  that  form  is  but 
tlie  embodiment  of  law  and  reason."  He  learns  the  true  significance  of 
design,  and  where  he  handles  his  own  plastic  material  can  give  it  shape 
which  embodies  thought.  •  •  •  Mind  and  hand  are  trained  to- 
gether, enjoyment  waits  upon  appreciation,  and  servile  imitation  gives 
way  to  the  expression  of  individuality. 

Such,  theoretically  and  ideally,  is  this  school.  If  achievement  lags 
behind  aspiration  in  this  instance  it  is  because  of  the  imperfection 
which  inheres  in  all  human  institutions.  It  is  apparent,  however,  that 
the  institute  is  winning  its  way  to  success.  Its  second  year's  work  is 
reported  to  have  been  double  that  of  the  first.  "  Instead  of  four  rooms, 
there  are  now  ten;  instead  of  seven  departments,  fourteen;  instead  of 
three  instructors,  nine,"  says  the  writer  in  the  Home  Journal. 

William  Hamilton  Gibson,  the  writer  and  artist,  is  the  latest  addition 
to  the  corps  of  instructors,  assuming  charge  of  the  department  of  illus- 
tration and  design.  The  other  instructors  and  lecturers  include  John 
Ward  Stimson,  of  the  Paris  Beaux  Arts;  Conrad  Diehl,  of  the  Munich 
Art  School;  Frederick  Kaiffbr,  of  the  Munich  Art  School;  J.  A.  Blan- 
kenship,  pupil  of  Chapu,  Paris;  Lyell  Carr,  of  the  Paris  Beaux  Arts; 
Mme.  L.  Prince,  of  Leeds  and  Paris;  H.  S.  Barnes,  R.  Hunter,  and 
others. 

Among  those  who  are  giving  this  institution  financial  support,  the 
following  are  named : 

H.  O.  Havemeyer  has  sent  to  the  institute  $1,000;  H.  C.  Stimson, 
§1,400;  the  Paterson  Silk  Guild  has  contributed  $1,400  toward  the 
cooperative  fund ;  further  contributed  to  by  the  New  York  jewellers, 
$1,200;  George  Burnham  of  Philadelphia,  $2,400;  and  by  many  New 
York  firms  and  manufacturing  companies,  including  Tiffany,  Gorham 
Manufacturing  Co.,  Whiting  Silver  Co.,  Durand,  Sloan,  Cottier,^Herter 
Bros.,  Cheney  Bros.,  Terra  Cotta  Co.,  Phoenix  Company.  The  Dry 
Goods  Economist  has  sent  and  set  up  a  loom  in  the  institute,  and  the 
Silk  Guild  will  furnish  an  instructor  who  will  teach  the  students  how  to 
apply  to  the  machine  the  designs  they  create,  furnishing  thus  the 
nucleus  of  a  textile  school  which  is  founded  upon  an  organic  basis. 
Many  of  the  larger  dry  goods  dealers  have  expressed  a  strong  interest 
in  this  branch  of  the  institute  work,  and  have  promised  it  pecuniary 
support  once  it  is  actively  put  in  operation. 

Of  the  students  who  have  received  instruction  at  the  institute  several 
noteworthy  successes  are  already  reported : 

Mrs.  S.  Vedder,  after  two  years  of  training  with  Mr.  Stimson,.  went 
to  Paris,  at  once  stepped  to  the  head  of  the  ficole  des  Beaux  Arts, 
took  three  medals,  and  has  been  accepted  in  the  Salon.  Two  young 
students,  without  consulting  Mr.  Stimson,  entered  the  competition  for 
the  New  York  Herald  prizes,  offered  to  all  students  of  different  schools 
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in  tlie  country  for  best  work  in  illustration  and  pen  work  for  press 
printing.  Among  four  hundred  competitors  they  took  the  first  and 
second  prizes.  A  graduate  from  the  institute,  now  one  of  Tiflfany-s 
best  designers,  gratuitously  teaches  in  the  evenings  a  class  of  metal^ 
workers  at  the  institute.    •    •    • 

With  such  a  corps  of  instructors,  with  such  an  equipment,  with  such 
financial  backing,  and  with  such  a  spirit  animating  its  students  the 
prosperity  of  this  institute  seems  assured. 

From  a  commercial  and  industrial  point  of  view,  the  necessity  of  the 
best  art  instruction  for  artisans  is  becoming  more  and  more  a  demand 
of  tlie  times.  In  an  article  of  the  New  York  Times  of  May  6, 1891,  the 
failareof  American  manufacturers  of  textile  fabrics  to  reach  the  stand- 
ard of  excellence  attained  by  their  foreign  rivals  is  attributed  to  the 
inferiority  of  American  designs,  color  combinations,  and  factory  work. 

SCHOOL    OF    INDUSTRIAL    ART   AND    TECHNICAL    DESIGN    FOR 

"WONLBN. 

The  School  of  Industrial  Art  and  Technical  Design  for  Women  in 
,  New  York  city  owes  its  origin  and  prosperity  to  the  intelligent  pur- 
pose and  energetic  management  of  its  principal,  Mrs.  Florence  E.  Cory, 
wliOjin  October  1881,  organized  her  first  class  of  five  pupils,  instructing 
them  ia  the  principles  of  design  and  the  practical  application  of  those 
principles  to  industrial  art. 

This  institution  is  said  to  be  the  only  school  of  practical  design  for 

industrial  manufacture  in  the  world.    In  other  schools  of  design  the 

teachers  might  teach  a  young  lady  to  make  a  wall  paper  design;  set 

her  down  with  paper,  brushes,  and  colors,  she  might  make  a  beautiful 

design,  but  would  not  know  (neither  would  the  teachers)  whether  that 

design  could  be  printed  by  machinery  or  not.    She  would  not  know  how 

many  colors  she  should  use,  how  the  colors  should  fall,  the  dimensions, 

or  anything  of  the  kind;  the  teachers  do  not  know.    A  design  may  bo 

well  executed,  faultlessly  correct,  and  beautiful,  yet  worthless  to  the 

manufacturer  because  it  cannot  be  woven  or  printed.    Machinery  has 

its  requirements  and  its  limitations,  all  of  which  must  be  considered 

when  making  a  design,  and  without  the  practical  knowledge  necessary 

to  do  this  an  acceptable  working  design  cannot  be  made. 

In  this  school  pupils  are  made  practically  familiar  with  the  workings 
of  machinery  and  the  technicalities  of  design  as  applied  to  various 
industries,  as  carpet  designing,  wall  paper,  oil-cloth,  linoleum,  lace, 
chintz,  silk,  calico,  leather,  book  covers,  etc. 

Two  years  are  required  for  the  completion  of  the  full  course  of  in- 
struction. The  first  year  classes  are  taught  simple  designing  for  calico, 
muslin,  stained  glass,  inlaid  woods,  jewellery,  etc.  In  the  second  year 
the  pupils  learn  advanced  designs  for  oil-cloth,  silk,  carpets,  etc. 
Some  pupils  attend  a  postgraduate  course  of  one  year.  During  the 
year  no  formal  instruction  is  given,  but  orders  are  received  and  work 
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is  done  by  the  pupils  under  the  supervision  of  the  principal  and  weD- 
known  designers. 
The  principal  writes,  under  date  of  August  6,  1391: 

By  far  the  greater  number  of  graduates  are  at  work  in  their  own 
homes,  and  are  not  employed  regularly  at  a  stated  salary  by  any  manu- 
facturer. When  their  designs  are  finished  they  are  sold  to  whichever 
manufactory  pays  the  highest  price. 

ART  ACADBMTSr,  CINCINNATI. 

The  Art  Academy  of  Cincinnati,  Ohio,  is  devoted  principally  to  the 
teaching  of  drawing  and  painting,  but  also  to  modelling,  decorative 
design,  wood  carving,  china  painting,  etc. 

Mr.  J.  H.  Gest,  assistant  director,  writing  under  date  of  August  6^ 
1891,  states: 

Tiie  aim  of  the  school  is  to  give  artistic  rather  than  industrial  train- 
ing, though  many  students  acquire  here  a  skill  as  draughtsmen  that  is 
afterward  of  service  to  them  in  trades,  especially  in  designing.  As  au 
instance  of  this  I  may  refer  to  the  Eookwood  pottery^  which  has 
acquired  considerable  reputation  for  its  decorated  ware  m  Europe  as 
well  as  in  this  country.  All  of  the  decorators  employed  there  are 
pupils  of  our  academy,  and  all  continue  to  attend  the  night  classes. 

About  44K)  students  annually  receive  instruction  in  drawing,  paint- 
ing, and  decorative  art. 

OHIO  MECHANICS'  INSTirrTTE. 

The  Ohio  Mechanics'  Institute  of  Cincinnati  has  been  in  existence 
since  1828,  and  it  is,  therefore,  one  of  the  oldest  of  the  schools  of 
industrial  art  in  the  country,  as  it  is  one  of  the  best. 

It  has  six  departments,  viz.,  mechanical,  for  engineers,  metal  work- 
ers, machinists,  patternmakers,  blacksmiths,  etc.;  architectural,  for 
architects,  carpenters,  masons,  woodworkers,  builders^  etc.;  artistic, 
for  free-hand  drawing,  perspective,  crayon,  etc.,  tor  painters,  carvers, 
cabinetmakers,  etc.,  including  instruction  in  designing  as  applied  to 
the  manufacture  of  furniture,  jewellery,  silverware,  carpets,  lace  and 
damask  hangings,  etc.;  practical  mechanics;  carriage  draughting; 
mathematics — chiefly  to  aid  work  in  other  departments. 

Since  its  foundation  9,371  members  have  been  enrolled  in  the  insti- 
tute. During  the  school  year  1890-'91  there  were  720  names  on  the 
roll. 

TECHNICAL  DRA^WING  SCHOOL,  PROVIDENCE. 

The  Technical  Drawing  School  of  Providence,  Bhode  Island,  of  which 
Mr.  G.  C.  Anthony  is  director,  was  established  in  1887  for  the  piu*pose  of 
giving  instruction  in  engineering  and  architecture,  which,  while  ex- 
tending over  ten  months  only,  should  furnish  a  thoroughly  practical 
techniciil  training. 
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Tte  director,  writing  under  date  of  June  24,  1891,  sends  an  ineom- 
plete  list  of  the  former  students  of  the  school,  with  the  present  occnpa- 
Uoji  of  each.  The  list  contains  22  names.  Of  these  pupils  20  had 
become  draughtsmen^  1  was  an  architect,  and  1  a  civil  engineer. 

RHODB  IBLAXm  SCHOOL  OF  DESIGN. 


h 


The  Rhode  Island  School  of  Design  at  Providence  was  opened  in  1878, 
^  and  in  the  year  1891  the  number  of  students  in  the  school  was  341 .    In 
t&e  department  of  free-hand  drawing  there  were  216,  in  that  of  mechan- 
ical drawing  125.    There  were  8  in  the  graduating  class. 

Painting,  modelling,  and  wood  carving  are  also  included  in  the  courses 
of  study.  The  course  in  each  department  is  of  three  years^  duration. 
There  are  eight  instructors.  A  new  buUding  is  now  being  erected  for 
the  school. 

ART  AKD  DRAWINa  SCHOOL,  SAINT  LOUIS. 

From  Mr.  O.  A.  Schenk  of  Saint  Louis,  Missouri,  we  have  received  a 
circular  descriptive  of  the  Art  and  Drawing  School  conducted  by  him 
in  that  city. 

It  appears  that  there  are  the  following  classes  under  his  management : 

Night  school  for  free-hand  drawing  (Tuesday  and  Thursday),  from  7 
to  9  p.  m. ;  school  for  machinery,  i)ersi)ective  drawing,  etc.  (Wednesday 
aDd  Friday),  from  7  to  9  p.  m.  Day  school  for  drawing  (daily,  except 
Saturday),  and  school  for  carving  and  modelling  (daily,  except  Saturday). 
Sunday  school  for  drawing,  carving,  and  modelling,  and  every  Saturday 
drawing  classes  for  boys  and  girls. 

The  principal  writes  us,  under  date  of  August  26, 1891,  that  within 
tbe  past  fifteen  years  he  has  had  over  3,000  pupils  in  the  school. 
Among  those  who  have  attended  this  private  school  are  lithographers, 
fifigravers,  architects,  carvers,  modellers,  designers,  draughtsmen,  etc 

I.O'WBLIi  SCHOOL  OF  PRACTICAIi  DBSIGN. 

The  Lowell  School  of  Practical  Design,  Boston,  Massachusetts,  es- 
tablished in  1872  for  the  purjwse  of  promoting  industrial  art,  is  now 
niider  the  control  of  the  Massachusetts  Institute  of  Technology.  Tu- 
itioa  is  free  to  all  pupils. 

The  school  occupies  a  drawing  room  and  a  weaving  room  in  the 
bonding  of  the  institute  on  Garrison  street.  The  weaving  room  affords 
students  an  opi)ortunity  of  working  their  designs  into  actual  fabrics 
of  commercial  sizes  and  of  every  variety  of  material  and  of  texture. 
The  room  is  supplied  with  two  fancy  chain  looms  for  dress  goods,  three 
fancy  chain  looms  for  fancy  woollen  cassimeres,  one  gingham  loom,  and 
one  Jacquard  loom.  The  school  is  constantly  provided  with  samples 
of  all  the  novelties  in  textile  fabrics  from  Paris,  such  as  brocaded  silks, 
ribbons,  alpacas,  armures,  and  fancy  woollen  goods. 
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The  course  is  of  tbiree  years'  doratiOix,  rj^^  number  of  students  in 
tliis  department  is  limited  to  sixty-flvo. 

MICHIGAN  MINING  SCHOOL. 

A  teelinical  school  of  high  rank,  called  the  Michigan  Mining  School, 
is  located  at  Houghton.  It  might  with  propriety  be  called  a  specialized 
technological  school,  as  its  work  is  essentially  the  same  as  that  in  the 
mining  engineering  course  of  institutes  of  technology.  It  is  especially 
organized  to  afford  training  and  instruction  for  the  following  classes: 

(1)  Those  desiring  a  practical  professional  education  in  mining  engi- 
neering, particularly  graduates  of  colleges  or  schools  in  which  a  more 
general  or  literary  education  is  given. 

(2)  Persons  desiring  as  special  students  to  take  certain  subjects  as 
an  aid  in  their  practical  work. 

(3)  Persons  wishing  as  special  students  to  obtaii^  a  knowledge  of 
some  science  taught  here  for  purposes  of  general  education,  or  for  use 
in  teaching,  or  as  an  aid  in  some  other  professional  course. 

The  course  of  instruction  leads  directly  to  a  profession.  The  class 
of  1890  consisted  of  seven  members.  Of  these  four  are  reported  as 
mining  engineers,  and  one  as  a  civil  engineer.  The  equipment  of  the 
laboratories  and  shops  of  this  institution  is  ample. 

AGEICULTUEAL  COLLEGES. 

Intermedi£lte  in  grade  between  the  manual  training  school  and  the 
technological  institute  are  the  agricultural  colleges  of  the  United  States. 
The  department  of  agriculture  has  published  a  complete  list  of  the 
schools  and  colleges  of  this  class  in  forty-three  states  and  territories. 
From  an  examination  of  the  courses  of  study  pursued  in  these  insti- 
tutions it  appears  that  eleven  of  these  colleges  of  agriculture  and  me- 
chanic arts  in  this  country,  namely,  tho.se  of  Arkansas,  Delaware, 
Florida,  Georgia,  Kentucky,  Louisiana,  Ohio,  Ehode  Island,  South 
Carolina,  Tennessee,  and  West  Virginia,  hold  out  tlie  promise  of  the 
degree  of  bachelor  of  arts  to  such  as  complete  a  prescribed  course. 

There  are  about  sixty  institutions  in  the  United  States  devoted  to 
agriculture  and  the  mechanic  arts,  but  not  all  of  these  are  of  collegiate 
rank.  The  state  of  Georgia  has  six  agricultural  colleges,  but  only 
two  of  them  have  power  to  confer  degrees  of  any  kind.  It  is  hoped  that 
a  symmetrical  development  of  the  two  coordinate  departments  of  the 
land-grant  colleges  may  soon  be  witnessed,  and  that  neither  depart 
ment  may  be  overshadowed  by  abnormal  growth  on  the  part  of  the 
other. 

We  append  a  list  of  these  schools,  by  states,  with  an  outline  of  their 
courses  of  study. 
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The  Alabama  Polyteclinic  Institute,  located  at  Aubom,  was  organized 

under  the  provisions  of  the  Iand-|prant  act  of  1862  by  an  act  of  the 

state  le^slatnre  in  1879  as  a  state  agricnltural  and  mechanical  college. 

It  has  received  considerable  aid  from  the  state  from  time  to  time.    Its 

teaching  staff  now  numbers  eighteen.    There  are  five  courses  of  study, 

threcof  which,  require  four  years  each  for  completion,  and  lead  to  the 

degreeof  bachelor  of  science,  viz.,  course  in  chemistry  and  agriculture^ 

eourse  in  mechanics  and  engineering,  and  general  coui'se.   "The  remain- 

bg  courses,  requiring  but  two  years  each,  are  the  course  in  agriculture 

and  the  course  in  mechanic  arts. 

The  college  affords  to  its  students  a  three  years'  course  in  manual 
training,  consisting  of  lessons  in  carpentering  and  turning  in  the  first 
year;  patternmaking,  moulding  and  casting  in  iron  and  brass,  and 
forge  work  in  iron  and  steel  in  the  second  year;  and  chipping,  filing,  and 
machine  work  in  the  third  year.  The  work  is  obligatory  with  the  prepara- 
tory and  with  the  two  lower  academic  classes,  each  student  being  re- 
quired to  take  three  exercises  a  week  of  two  hours  each  in  mechanic 
arts.   With  the  junior  and  senior  classes  the  shop  work  is  optional. 

The  State  Colored  Normal  and  Industrial  School  at  Huntsvillc 
was  organized  in  May  1876.  It  has  been  aided  freely  by  the  state  from 
the  first,  as  well  as  by  liberal  contributions  from  the  Peabody  educa- 
tion fand,  the  John  F.  Slater  fiind,  and  private  subscriptions.  It 
was  by  the  Alabama  general  assembly  of  1890-'91  made  the  beneficiary 
of  that  part  of  the  congressional  grant,  given  under  act  approved 
August  30, 1800,  "to  the  more  complete  endowment  and  support  of  the 
colleges  for  the  benefit  of  agriculture  and  the  mechanic  arts." 

Instruction  is  given  under  the  department  of  mechanic  arts  in  car- 
pentry, printing,  mattress  making,  and  shoemaking;  under  the  depart- 
ment of  agriculture,  in  farming  and  horticulture,  and  in  dairy  and  live 
stock;  and  under  the  department  of  domestic  industries,  in  laundry 
work,  cooking,  cutting  and  sewing,  nursing,  and  housekeeping. 

The  number  of  students  and  the  time  devoted  to  the  work  in  the 
various  branches  are  shown  in  the  following  table  taken  from  the  cata- 
logae  of  1890^91 : 


Sabjcct. 


Carpmtry 

Printing 

Mattrosft  making 

Shoemaking 

Jansing  and horticiiltiire  .... 

Dairy  and  live  stock 

Lvmdry 

Cooking 

Cntdng  and  sewing 

S^UTsing 

Himaekeeping 

S.  Ex.  Co 8 


Stadenis. 

Hours 
per  day. 

6 

2 

1 

2 
2 

6 

2 

28 

2to8 

5 

2  to  8 

15 

2to4 

18 

2 

21 

2  to  4 

18 
22 

Days  per 
week. 


8 
S 

6 
8 
6 

e 

2 
2 
2 

a 
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In  addition  to  the  above  work  in  classes  regularly  organized  for  spe- 
cial instruction,  all  receive  lessons  in  domestic  affairs. 

All  of  the  dei)artments  contribute  in  some  way  to  the  equipment  of 
the  institution,  and  are  in  most  cases  a  source  of  income  to  tdie  student 
as  well  as  a  means  of  training. 

The  North  Alabama  Agricultural  School  at  Athens  has  a  course  of 
studies  which  is  designed  as  a  preparation  for  the  Auburn  college. 
Tlie  faculty  consists  of  the  principal  and  two  professors. 

At  Abbeville  is  located  the  Southeast  Alabama  Agricultural  School- 
In  all  there  are  five  teachers,  and  the  school  is  preparatory  for  tlie 
college  at  Auburn. 

ARIZONA. 

At  Tucson  there  has  been  recently  organized  an  agricultural  uni- 
versity.   Courses  of  study  are  not  yet  announced. 


The  Arkansas  Industrial  University,  a  state  institution,  is  located 
at  Fayetteville. 

There  are  twenty-five  in  the  teaching  staff,  and  there  are  ^ght 
courses  of  study.  The  agricultural  course  of  four  years  leads  up  to  the 
degree  of  bachelor  of  scientific  agriculture.  There  is  also  a  two  year's 
course  in  agriculture,  but  leading  to  no  degree.  The  degree  of  mechan- 
ical engineer  is  conferred  on  students  who  have  pursued  a  four  years' 
course  m  that  branch.  The  two  years'  manual  training  course  does  not 
entitle  one  to  a  degree.  A  four  years'  course  in  civil  engineering  leads 
to  the  degree  of  civil  engineer,  a  scientific  course  of  the  same  duration 
leads  to  the  degree  of  bachelor  of  science,  and  a  classical  course  of  four 
years  leads  to  the  degree  of  bachelor  of  arts.  There  is,  besides,  a 
normal  course  of  two  years  leading  to  a  certificate  of  proficiency. 

A  course  of  manual  training  has  recently  been  estarblished,  extend 
ing  through  the  four  years  of  collegiate  study,  and  in  close  relation 
with  the  theoretical  teaching.  Five  hours  a  week  are  given  to  drawing 
and  ten  hours  a  week  to  the  shop  work.  The  subjects  taught  in  the 
training  shops  are  carpentry  and  joinery,  wood  turning,  cabinetmaking, 
patternniakiug,  foundery  work,  forging,  metal  fitting,  ma<5hine  tool 
wook,  and  care  of  steam  machinery. 

Tlie  equipment  of  the  training  8hoi>s  is  excellent.  In  the  wood 
working  shop  there  are  18  benches  with  tools,  7  turning  lathes,  circular 
saw,  scroll  saw,  band  saw,  planing  machine,  etc.  The  forge  shop  has 
9  forges  and  all  needed  appliances.  The  machine  shops  have  13  benches 
with  vises,  sets  of  tools,  etc.  The  foundery  has  a  CoUan  cupola  with  a 
cax)acity  of  a  ton  of  iron. 
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6ev«Rty-fiv«  students  can  be  ac^oimnodatod  in  the  shox^s  at  one  time, 
divided  among  the  rooms  as  follows : 

Wood  working  room 24 

Uetal  workup  room 18 

Forging  room - — 9 

Foumlery 20 

Toolroom - 1 

Engine  and  boiler  room 3 

The  department  of  manual  training  in  this  university  has  been  in 
oi)eratioi)  for  so  short  a  time  that  there  have  been  no  graduates  from 
the  school. 

CAIiIFORNIA. 

At  the  College  of  Agriculture  of  the  University  of  Oalifornia,  located 
at  Berkeley,  there  is  a  four  years'  course  of  study,  which  leads  to  the 
degree  of  badielor  of  scieuoe.  Special  students,  also,  are  received. 
The  faeolty  includes  nineteen  professors,  six  instructors,  and  litteen 
assistant  and  other  officers. 

COIiORADO. 

The  State  Agricultural  College  of  Colorado  is  located  at  Fort  Collins. 
There  are  ten  members  of  the  faculty.  The  courses  of  study  are  two 
—the  agricultural  and  the  mechanical — each  leading  to  the  degree  of 
bachelor  of  science.  Only  two  years  are  required  to  complete  either  of 
the  courses  in  addition  to  three  years  of  preparatory  work. 

The  department  of  practical  mechanics  gives  a  systematic  and  pro- 
gressive education  in  the  use  of  tools  and  materials.    It  does  not  teach 
special  trades,  nor  manufacture  salable  articles.     So,  without  teaching 
anyone  complete  trade,  ^the  mechanical  principles  of  many  are  gained. 
The  shop  instruction  includes  courses  of  13  weeks  each  in  bench 
work  in  woodland  iron  and  steel  forging,  and  courses  of  12  weeks  each 
in  wood  turning,  patternmaking,  moulding  and  casting,  machine  work 
in  metals,  and  vise  work  in  metals. 

This  course  consists  of  exercises  -with  the  different  wood  working 
bench  tools,  so  arranged  in  a  graded  scries  as  to  embrace  the  manipu- 
lation of  the  tools  in  their  various  applications. 

The  first  class,  consistiug  of  three  members,  was  graduated  in  18iS4. 
One  of  the  graduates  is  a  farmer  and  veterinary  surgeon,  another  is  a 
stockman,  and  the  third,  a  woman,  is  married  and  at  home.  Tliere 
were  six  members  of  the  class  of  1885.  Five  of  them  were  women, 
four  of  whom  are  accounted  for  as  at  home,  and  the  other  one  is  a  pro- 
fessor in  t^e  state  college.  The  one  male  graduate  is  assistant  to  the 
state  meteorologist,  at  the  experiment  station.  The  class  of  1880  had 
only  one  member.  Four  members  belonged  to  the  class  of  1887.  One 
is  an  engineer,  one  a  librarian,  one  a  county  clerk,  and  one  is  at  home. 
The  class  of  1888  had  four  members.  One  is  a  farmer,  one  a  8U])erin- 
tendent  of  an  experiment  station,  one  a  teacher,  aivA  owe^ «».  ^\ivvsivvvi\» 
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abroad.  The  class  of  1889  had  but  two  graduates.  One  is  a  farmer, 
and  one  a  student.  DSTine  students  were  graduated  in  1890.  Two  are 
students  elsewhere,  two  are  at  home,  one  is  an  engineer,  one  a  clerk 
of  a  county  court,  one  a  teacher,  one  an  instructor  in  irrigation,  and 
one  a  professor  of  botany  and  horticulture  in  Wyoming. 

CONNECTICUT. 

The  Sheffield  Scientific  School  of  Yale  University  at  New  Haven 
is  one  of  the  institutions  deriving  income  from  the  fund  created  under 
the  land  grant  act  of  1862.  The  teaching  staff  includes  thirty-eight 
professors  and  assistants. 

The  courses  of  instruction  occupy  three  years,  leading  to  the  degree 
of  bachelor  of  philosophy.  The  first  year's  course  of  study  is  the  same 
for  aU.  For  the  last  two  years  special  courses  in  chemistry,  in  civil 
engineering,  in  mechanical  engineering,  in  agriculture,  in  natural  his- 
tory, in  biology  preparatory  to  medical  studies,  in  studies  preparatory 
to  mining  and  metallurgy,  etc.,  are  provided. 

The  state  of  Connecticut  has  another  technical  institution  of  a  lower 
grade  at  Mansfield,  known  as  the  Storrs  Agricultural  School.  The 
faculty  consists  of  the  principal  and  five  assistants.  The  course  of 
study  requires  three  years,  but  leads  to  no  degree.  The  course  includes 
general  and  agricultural  chemistry,  natural  philosophy,  farm  mechanics, 
elementary  geometry,  land  surveying,  botany,  zoology  (including  espe- 
cially domestic  animals  and  insects  injurious  to  the  crops  of  the  farm 
and  garden),  geology,  human  and  animal  physiology,  agriculture,  farm 
accounts,  stock  breeding,  milk  production,  arithmetic,  and  English. 
Work  on  the  farm  of  the  school  forms  part  of  the  required  course. 

DELA^WARE. 

Delaware  College  at  ITewark  has  a  faculty  of  eight  professors.  There 
are  five  courses  of  study,  viz.,  the  classical  and  the  Latin  scientific 
course,  each  leading  to  the  degree  of  bachelor  of  arts;  the  course  in 
modern  languages  and  sciences,  leading  to  the  degree  of  bachelor  of 
science;  the  course  in  engineering  and  science,  leading  to  the  degree  of 
civil  engineer;  and  the  agricultural  course,  leading  to  a  certificate 
of  graduate  in  agriculture.  The  first  four  courses  require  four  years 
each;  the  last,  three  years. 

FLORIDA. 

Lake  City  is  the  seat  of  the  Florida  State  Agricultural  and  Mechan- 
ical College.  It  was  established  in  1884,  and  has  military  and  manual 
training  departments.  Nine  professors  are  on  the  teaching  staff.  There 
are  two  courses  of  study,  each  requiring  four  years  for  completion.  The 
classical,  literary,  and  scientific  course  leads  to  the  degree  of  bachelor 
of  arts;  the  agiicultural  and  mechanical  course  to  the  degree  of 
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tecbelor  of  science.    There  is  also  a  course  leading  to  the  degree  of 
ciril  eogineer.    Tuition  is  free  to  all  citizens  of  Florida. 
Concerning  the  effect  of  the  act  of  Congress  passed  March  2, 1887 — 
the  Hatch  bill — ^it  is  stated  in  the  catalogue  of  this  college  for  189(M91, 

that- 

The  fands  appropriated  by  Congress  under  the  Hatch  bill  have 
become  available,  and  experimental  work,  in  accordance  with  the  pro- 
nsioDSof  that  bill,  began  during  the  session  of  1887-'88. 

During  the  past  year  many  important  improvements  have  been  made, 
snch  as  clearing  the  ground,  erecting  needed  buildings,  fencing,  stock- 
ing with  thoroughbreds  and  grades  of  every  description,  and  experi- 
ments extensively  carried  on  with  fertilizers  and  all  sorts  of  crops. 
•  •••••• 

Mne  of  its  bulletins,  already  published,  furnish  a  partial  exhibit  of 
what  has  been  done,  which  promises  most  valuable  results  to  the  farmers 
and  fruit  growers  of  the  state.  •  •  •  This  fund  •  •  •  greatly 
increases  our  facilities  for  teaching  the  natural  sciences  and  practical 
agriculture,  and  our  students  are  thus  directly  benefited  through  its 
use 

'  Xhe  manual  training  department  is  equipped  with  tools,  engine,  etc. 
The  college  printing  office  is  fully  equipped  with  two  good  presses,  a 
large  cutting  machine,  and  a  full  line  of  plain  and  ornamental  type,  so 
that  a  cadet  may  become  a  practical  printer  in  a  short  time  without 
any  expense. 

The  course  of  instruction  extends  through  four  years.  The  shop 
vork  includes  the  use  of  wood  working  tools  during  the  first  year;  for 
tliis  work  twenty-three  double  benches  are  provided  with  forty-six  sets 
of  tools.  The  second  year  is  devoted  to  patternmaking  and  moulding, 
sheet  metal  work,  brazing,  and  soldering.  The  third  year  is  devoted 
to  forge  work.  In  the  fourth  year  the  use  of  machine  tools  for  metal 
vork  is  taught. 

Only  students  regularly  qualified  to  enter  the  freshman  class  of  the 
agricultural  course  will  be  permitted  to  take  manual  training,  but  for 
all  taking  the  agricultural  course  it  is  obligatory.  No  student  will  be 
permitted  to  take  drawing  without  the  shop  work,  cTr  vice  versa, 

GEORGIA. 

At  Athens  is  situated  the  Georgia  State  College  of  Agriculture  and 
Mechanic  Arts.  There  are  thirteen  in  the  faculty.  The  courses  of 
study  are  three,  each  requiring  four  years  for  completion,  viz.,  a  course 
for  the  degree  of  bachelor  of  agriculture,  a  course  for  the  degree  of 
bachelor  of  engineering,  and  a  course  for  the  degree  of  bachelor  of 
chemical  science.  In  the  engineering  department  there  is  also  a  par- 
tial course,  known  as  the  course  in  building  and  architecture,  leading 
to  a  certificate  of  attainments. 

The  Middle  Georgia  Military  and  Agricultural  College  at  Milledgeville 
has  a  course  of  study  preparatory  to  the  University  of  Georgia.    Elect- 
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ive  and  commercial  studies  axc^  provided.  There  are  twelve  in  tbe 
faculty. 

The  North  Georgia  Agricultural  Oollage  is  located  at  Dahlonega. 
Eight  persons  make  up  the  teaching  staff.  The  courseof  study xequireB 
four  years  for  its  completion  and  leads  to  the  degree  of  bachelor  of  arts. 
Pm'tial  courses,  also,  are  provided,  leading  to  certificates. 

The  South  Georgia  College  is  at  Thomasville.  There  are  seven  mem- 
hers  of  the  faculty.  The  course  of  study  is  preparatory  to  the  University 
of  Georgia,  including  two  years'  work  of  the  university  grade. 

The  Southwest  Georgia  Agricultural  College  is  located  at  Cuthbert. 
The  function  of  this  college  is  to  prepare  students  for  the  University  of 
Georgia,  with  two  years'  university  grade  work.  There  are  five  in  the 
faculty. 

The  West  Georgia  Agricultural  and  Mechanical  College  is  at  Ham- 
ilton. The  faculty  consists  of  three  members,  and  the  course  of  study 
is  merely  preparatory  for  the  University  of  Georgia. 

ILLINOIS. 

The  University  of  Illinois  at  Urbana  has  a  college  of  agriculture. 
The  faculty  is  composed  of  fifteen  professors.    There  are  two  courses 

* 

of  study — ^the  full  agricultural  courseof  four  years,  leading  to  the  degree 
of  bachelor  of  science,  and  the  farmers'  course  of  one  year,  leading  to 
no  degree.  There  is  a  school  of  mechanical  engineering  whose  aim  is  to 
tit  students  to  invent,  design,  construct,  and  manage  machinery  for 
any  branch  of  manufacture. 

In  the  department  of  mechanical  art  and  design  instruction  is  given 
and  practice  afibrded  in  five  difiTcrent  shops,  viz.,  patternmaking,  black- 
smith iug,  fouudery  work,  bench  work  for  iron,  and  machine  tool  work 
for  iron.  The  mechanical  building  of  this  institution  is  of  brick,  12G 
by  S8  feet.  It  contains  a  boiler  room,  a  machine  shop  with  lathes  and 
other  machinery,  a  pattern  and  finishing  shop,  carpentry  and  cabinet 
shops,  and  a  blacksmith's  shop,  32  by  36  feet,  furnished  with  forges, 
anvils,  and  tools,  and  having  a  cupola  for  meltuig  iron. 

This  university  was  chartered  in  1867,  and  opened  to  students  in 
March  1868. 

INDIANA. 

At  La  Fayette  is  situated  the  School  of  Agriculture  of  Purdue 
University,  a  state  institution,  with  free  tuition  to  residents  of  Indiana. 
Thirty-five  professors  and  instructors  constitute  the  faiiuJty.  The  four 
years'  course  of  study  leads  to  the  degree  of  bachelor  of  science,  and 
includes  instruction  in  horticulture  and  veterinary  science. 

lO'WA 

The  Iowa  State  College  of  Agriculture  and  Mecbanic  Arts  at  Ames 
has  a  faculty  of  twenty -six  professors  and  instructors.    There  are  five 
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couTses  of  «tudy»  viz.,  the  course  in  Bcience  and  agriculture,  leading  to 
the  degree  of  bachelor  of  Bcience;  the  course  for  ladies,  leading  to  the 
degree  of  bachelor  of  letters;  the  course  in  mechanical  engineering, 
leading  to  the  degree  of  bachelor  of  mechanical  engineering;  the  course 
in  dvil  engineering,  leading  to  the  degree  of  bachelor  of  civil  engineer- 
ing; and  the  course  in  veterinary  science,  leading  to  the  degree  of 
doctor  of  veterinary  medicine.  This  last  course  requires  three  years' 
study;  each  of  the  other  courses,  four. 

This  institution  at  (Irst  adopted  the  Russian  system  of  training  to  the 
performance  of  isolated  and  fragmentary  parts  of  a  complete  work,  but 
tills  plan  has  been  abandoned  and  the  manufacturing  system  substi- 
tuted for  it. 


The  Kansas  State  Agricultural  College  at  Manhattan  has  a  regular 
course  of  study,  requiring  four  years  for  completion,  and  leading  to  the 
degree  of  bachelor  of  science.  Special  and  postgraduate  courses  aie 
provided,  also.    The  faculty  and  other  officers  number  twenty -one. 


The  Ao^ricultural  and  Mechanical  College  of  Kentucky  is  at  Lexington. 
The  teaching  staff  consists  of  seventeen  members.  There  are  four 
courses  of  study,  each  requiring  four  years,  viz.,  the  agricultural  and  the 
seientilic  courses,  leading  to  the  degree  of  bachelor  of  science;  the 
classical  course,  leading  to  the  degree  of  bachelor  of  arts;  and  the 
enpaeering  course,  leading  to  the  degree  of  civil  engineer.  Normal 
courses  of  from  one  to  four  years  are  provided,  and  there  is  a  commer- 
cial and  phonographic  department,  with  a  principal  and  four  assistants. 

LOUISIANA. 

The  Louisiana  State  University  and  Agricultural  and  Mechanical 
College  is  at  Baton  Kouge.  Fourteen  professors  make  up  the  faculty. 
There  are  throe  four-year  courses.  The  course  in  agriculture,  and  the 
course  in  mechanics  and  civil  engineering  lead  to  the  degree  of  bachelor 
of  science.  The  literary  oourse  leads  to  the  degree  of  bachelor  of  arts. 
There  is  a  preparatory  department,  as  well  as  a  two  years'  commercial 
course,  for  such  as  desire  instruction  of  a  sxjecial  character. 

MAINE. 

The  Maine  State  College  of  Agriculture  and  the  Mechanic  Arts  is  at 
Orono..  The  faculty  cionsists  of  twelve  x>rofessors  and  instructors. 
There  tare  five  courses  of  study,  each  of  four  years.  A  course  in  agri- 
culture, a  course  in  chemistry,  and  a  course  in  science  and  literature 
lead  each  to  the  degree  of  bachelor  of  science ;  a  course  in  civil  en  gi  n  eer- 
ing  leads  to  the  degree  of  bachelor  of  civil  engineering;  and  a  course 
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in  mecliauical  engineering  leads  to  the  degree  of  bachelor  of  mechanical 
engineering.    Special  courses  leading  to  certificates  are  provided. 

As  in  many  of  the  agricultural  colleges,  mechanical   engineering 
takes  precedence  of  other  studies  in  this  institution.    Of  the  grada.- 
ates  from  this  college  it  is  said  that  ''less  than  12  per  cent,  are  found  ix^ 
the  learned  professions,"  most  of  them  having  adopted  mechanical 
pursuits.     "Measured  by  the  money  standard,  there  are  graduates 
whose  services  are  valued  at  from  $3,000  to  $6,000  per  annum."    This 
college  graduated  its  first  class  in  1872. 

«       «    MAR7LANQ. 

The  course  of  study  of  the  Maryland  Agricultural  College  requires 
four  years,  and  leads  to  the  degree  of  bachelor  of  science.  Seven  pro- 
fessors constitute  the  faculty, 

MASSACHUSETTS. 

Amherst  is  the  seat  of  the  Massachusetts  Agricultural  College. 
Th<*re  are  fourteen  professors,  lecturers,  and  instructors.  The  course  of 
study  requii-es  four  years,  and  leads  to  the  degree  of  bachelor  of  science. 

The  Bussey  Institution  of  Harvard  University  is  located  at  Jamaica 
Plain.  It  is  a  school  of  agriculture  and  horticulture,  giving  system- 
atic instruction  in  agriculture,  useful  and  ornamental  gardening,  and 
stock  raising,  and  is  especially  adapted  for  the  instruction  of  young 
men  who  have  been  brought  up  as  farmers  or  gardeners,  as  well  as  for 
those  who  wish  to  qualify  themselves  to  be  farmers  or  sui)erintendents 
of  farms,  country  seats,  or  public  institutions,  or  wish  to  pursue  some 
special  course  in  agriculture,  horticulture,  botany,  or  entomology. 
There  are  seven  professors  and  instructors.  The  course  of  instruction 
occupies  one  year,  and  if  preceded  by  a  preliminary  course  of  one  year 
at  the  Lawrence  Scientific  School,  or  its  equivalent,  and  supplemented 
by  a  year  of  advanced  study  at  the  university,  leads  to  the  degree  of 
bachelor  of  agriculture. 

During  the  year  1890~'91  there  were  seven  students  taking  the 
agricultural  course  in  this  school. 

The  instruction,  briefly  summarized,  consists  of  lectures  on  the  fol- 
lowing subjects,  combined  with  practical  work  and  experimentation  on 
the  Bussey  farm — theory  of  farming,  horticulture  and  floriculture, 
landscape  gardening  and  greenhouse  work,  tree  culture,  agricultural 
chemistry,  botany,  with  special  reference  to  the  needs  of  agricultural 
and  horticultural  students,  and  entomology. 

The  farm  of  200  acres  on  which  the  institution  buildings  are  situated 
afifords  ample  facilities  for  practical  experiment  and  observation  in  the 
art  of  agriculture.  The  farm  is  devoted  primarily  to  the  production  ol 
hay,  which  is  consumed  upon  the  farm  by  horses  and  cattle  taken  to 
board.    Students  have  constant  opportunity  to  observe  these  animals, 
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as  well  as  the  agricultural  operations  and  the  courses  of  crops  by  which 
the  fertility  of  the  soil  is  kept  up. 

The  tuition  fee  for  the  academic  year  at  the  Bussey  Institution  is  $150, 
but  this  is  freely  remitted  to  poor  and  deserving  students.  A  few 
students  are  boarded  free  of  cost  in  consideration  of  services  rendered 
apon  the  farm,  in  the  greenhouses,  or  about  the  buildings.  Estimated 
expenses,  aside  from  tuition,  vary  all  the  way  from  $200  to  $350  iier 
annum. 

The  Arnold  arboretum  on  the  Bussey  farm  was  founded  for  the  pur- 
pose of  scientific  research  and  experiment  in  arboriculture,  forestry, 
and  dendrology,  and  as  a  museum  of  trees  and  shrubs  suited  to  the 
climate  of  Massachusetts.  Students  of  the  institution  have  free  access 
to  it, 

MICHIGAN. 

There  are  thirty-one  members  in  the  faculty  of  the  Michigan  Agricul- 
tural College.  This  institution  is  located  at  Agricultural  College.  The 
courses  of  study  are  two — the  agricultural  and  the  mechanical,  each 
leading  to  the  degree  of  bachelor  of  science  at  the  end  of  four  years. 
There  is  a  postgraduate  course  also. 

MINNESO^TA. 

The  College  of  Agriculture  of  the  University  of  Minnesota  is  located 
at  Saint  Anthony  Park.  Professors  and  instructors  to  the  number  of 
seventeen  comi>ose  the  faculty.  The  course  of  study  requires  five  years 
for  completion,  and  leads  to  the  degree  of  bachelor  of  agriculture. 

The  State  School  of  Agriculture  is  also  located  at  Saint  Anthony 
Park.  The  faculty  consists  of  twelve  members.  The  course  of  study 
requires  two  years  for  completion,  and  leads  to  a  certificate. 

MISSISSIPPI. 

The  Agricultural  and  Mechanical  College  of  Mississippi  is  at  Agri- 
cultural College.    There  are  nineteen  members  of  the  faculty.    The 
coarse  of  study  covers  four  years,  and  leads  to  the  degree  of  bachelor 
of  science.    Preparatory  and  postgraduate  courses  are  provided  also. 
The  Alcorn  Agricultural  and  Mechanical  College  at  Eodney  offers 
three  courses  of  study,  viz.,  the  academic  course  and  the  scientific  pre- 
paratory course,  each  requiring  two  years  for  completion,  and  the 
scientific  course  of  four  years,  leading  to  the  degree  of  bachelor  of 
science.    The  faculty  is  made  up  of  nine  officers. 

MISSOURI. 

The  Agricultural  and  Mechanical  School  of  the  University  of  the 
State  of  Missouri  is  located  at  Columbia.  The  faculty  consists  of 
eleven  members.  The  agricultural  course  requires  three  years  for  com- 
pletion, and  leads  to  the  degree  of  bachelor  of  applied  science.  A 
special  course  in  agriculture  of  one  mouth's  duration  is  provided. 
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President  B.  H.  Jesse,  writing  under  date  of  Angust  €,  1801,  says: 

Manual  training  will  begin  here  for  the  first  time  in  onr  college  of 
agriculture  and  mechanic  arts  next  September.  Next  year  (1891-^2) 
we  shall  have  wood  work,  the  year  after  iron  work.  We  mean  to  equip 
the  de}>artment  well  and  to  manage  it  properly. 

He  states,  further,  that,  under  direction  of  Prof.  0.  M.  Woodward  of 

Saint  Louis,  the  institution  is  making  provision  £or  one  hundred 

students. 

NEBRASKA. 

The  Industrial  College  of  the  University  of  Nebraska  is  located  at 
Lincoln.  The  faculty  has  twenty-three  members.  The  courses  of 
study  occupy  four  years  each,  and  are  specialized  as  follows:  Electrienl 
course,  chemical  course,  course  in  agricultural  chemistry,  course  in 
geology,  course  in  botany,  course  in  zoology,  course  in  agricultural 
biology,  and  civil  engineering  course.  Graduates  of  these  courses  re- 
ceive the  degrees  of  bachelor  of  science,  bachelor  of  agriculture,  and 
bachelor  of  civil  engineering.  There  is  also  an  elementary  agricultui-al 
course  of  two  years. 

NEVADA. 

The  School  of  Agriculture  of  the  Nevada  State  University  is  located 
at  Reno.  There  are  ten  professors  in  the  faculty.  The  reguhir  four 
years'  course  of  study  leads  to  the  degree  of  bac*.helor  of  science.  A 
short  course  in  agriculture  is  also  provided,  requiring  five  months' 
attendance  each  year  for  four  years,  but  not  leading  to  a  degree. 

ITEW  HAMPSHIRE. 

At  Hanover  is  located  the  State  College  of  Agriculture  and  the 
Mechanic  Arts.  Twelve  professors  and  instructors  compose  the  faculty. 
There  are  two  courses  of  study,  each  of  four  years'  duration  and  leading 
to  the  degiee  of  bs^chelor  of  science,  viz.,  the  course  in  agriculture  and 
chemistry,  and  the  course  in  mechanical  engineering. 

mSW  JERSBT. 

Eutgers  Scientific  School  of  Eutgers  College  at  Kew  Brunswick  has 
twenty-one  professors  and  instructors  in  the  faculty.  There  are  three 
distinct  courses  of  study,  each  requiring  four  years'  attendance,  and 
leading  to  the  degree  of  bachelor  of  science,  viz.,  a  coui'se  in  civil 
engineering  and  mechanics,  a  course  in  chemistry  and  agriculture,  and 
a  course  in  electricity.  Besides,  there  is  a  special  course  in  agricul- 
ture, of  two  years'  duration,  leading  to  a  certificate  of  attainments. 

NEW  MEXICO. 

The  Agricultural  College  of  New  Mexico  is  located  at  Las  Croces. 
At  present  the  faculty  ocmsists  of  Hyb  professors,  but  additiomi]  in- 
structorp  are  to  be  employed.    The  college  was  opened  January  21, 
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1890.  The  coarses  of  study,  as  now  arranged,  include  an  academic 
and  commercial  ooorse,  a  scientific  and  literary  course,  a  course  in 
agricdture  and  mechanic  arts,  and  the  classical  course. 

NEW  YORSL 

The  College  of  Agriculture  of  Cornell  University  at  Ithaca  has  a 
laculty  of  eight  members,  belonging  strictly  to  the  teaching  staif  of 
this  dq)artinent.  But  the  number  of  professors,  instructors,  and  assist- 
ants teaching  Bome  part  of  the  work  in  the  college  of  agriculture  is 
fifty  oiie.  The  regular  course  of  study  requires  four  years'  attendance, 
and  leads  to  the  degree  of  bachelor  of  science  in  agriculture.  A  post- 
graduate course,  leading  to  the  degree  of  master  of  science  in  agricul- 
ture is  provided,  and  special  courses  also  are  arranged  for  such  as  wish 
to  take  them. 

NORTH  CAROLIITA. 

At  Ealeigh  is  situated  the  S'orth  Carolina  College  of  Agriculture  and 
Mechanic  Arts.  The  faculty  is  composed  of  eight  professors  and  in- 
structors. This  college  is  of  recent  organization,  and  its  course  of  study 
lias  not  been  defined. 

NORTH  DAKOTA. 

The  North  Dakota  Agricultural  College  is  at  Fargo.  Its  organiza- 
tion is  not  yet  completed,  and  its  oflQcers  have  not  been  api^ointed. 

OHIO. 

Columbus  is  the  seat  of  the  Ohio  State  University.    The  faculty  con- 
sists of  thirty-four  professors  and  assistants.    In  this  institution  there 
aie  three  general  courses  of  study,  each  requiring  four  years'  attend- 
ance, and  leading,  respectively,  to  the  degrees  of  baclielor  of  arts, 
bachelor  of  philosophy,  and  bachelor  of  science.    The  technical  courses 
coiaprise  a  course  for  the  degree  of  bachelor  of  agriculture,  requiring 
four  years;  a  three  years'  course  for  the  degree  of  doctor  of  veterinary 
medicine;  a  four  years'  course  for  the  degree  of  civil  engineer;  two 
courses,  one  in  mechanical  the  other  in  electrical  engineering,  each  of 
four  years,  and  leading  to  the  degree  of  mechanical  engineer;  a  course 
of  four  years  for  the  degree  of  engineer  of  mines ;  a  course  for  the  degree 
of  graduate  in  pharmacy,  requiring  three  years;  also  two  years'  courses 
in  agriculture  and  in  mining.    Postgraduate  courses  are  provided, 

OR£GK^N. 

The  Oregon  State  Agricultural  College  is  at  Corvallis.  The  faculty 
is  composed  of  twelve  professors.  The  course  of  study  requires  three 
years,  and  leads  to  the  degree  of  bachelor  of  scientific  agiiculture. 

PENNSYLVANIA. 

At  State  College  is  located  the  Pennsylvania  State  College.  There 
are  twenty -two  professors  and  assistants  on  the  teaching  force.    The 
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four  years'  courses  of  study  are  as  follows:  A  general  science  course,  a 
Latin  scientific  course,  a  general  course  in  agriculture,  an  advanced 
course  in  agflriculture,  advanced  course  in  chemistry,  course  in  physics  and 
electroteclinics,  course  in  civil  engineering,  course  in  mechanical  engi- 
neering, course  in  natural  history.  The  college  also  provides  a  course 
in  mechanic  arts  requiring  three  years  for  completion^  a  ladies'  course 
in  literature  and  science  requiring  two  years;  and  a  special  course  in 
chemistry  of  the  same  duration.  The  general  course  in  agriculture 
leads  to  the  degree  of  bachelor  of  agriculture.  The  other  four  years' 
courses  lead  to  the  degree  of  bachelor  of  science,  the  diploma  desig- 
nating the  specialty  pursued. 

President  Atherton,  of  the  Pennsylvania  State  College,  writing 
August  6, 1891,  states  that — 

It  is  only  within  the  last  five  or  six  years  that  the  college  has  paid 
any  special  attention  to  mechanical  training.  The  college  was  origi- 
nally founded  as  a  manual  labor  and  agricultural  school,  and,  after 
many  vicissitudes,  the  manual  labor  feature  was  dropped  many  years 
ago. 

Nearly  all  our  students  are  engaged  in  what  might  be  called,  gener- 
ally, the  industrial  professions.  Some  of  our  recent  graduates  have 
attained  remarkable  success*,  and  I  attribute  that  result  to  the  fact 
that,  without  sacrificing  anything  of  thoroughness  in  the  theoretical 
work,  we  introduce  a  very  large  amount  of  experimental  application  in' 
connection  with  it. 

RHODE  ISLAND. 

Brown  University  at  Providence  is  one  of  the  institutions  deriving 
income  from  the  land  grant.  Twenty-two  professors  and  instructors 
constitute  the  teaching  staff.  There  are  five  courses  of  study,  each 
occupying  four  years.  They  lead  to  the  following  degrees:  Bachelor 
of  arts,  bachelor  of  philosophy,  bachelor  of  science,  and  the  degrees  of 
civil  engineer  and  mechanical  engineer. 

An  extended  course  of  study  in  agriculture  is  open  to  all  students. 
It  includes  special  lectures  on  agriculture  relating  to  the  history  of 
agriculture,  the  study  of  soils,  fertilizers,  rotation  of  crops,  etc.,  and  to 
applied  economic  zoology.  Under  the  latter  head  are  discussed  the 
distinctive  characteristics  of  the  most  approved  breeds  of  neat  cattle, 
horses,  sheep,  and  swine.  Practical  instruction  is  also  given  upon 
insects,  birds,  and  animals  injurious  and  beneficial  to  the  farmer  and 
horticulturist. 

In  May  1892  the  Ehode  Island  State  Agricultural  School  atiKings- 
ton  was  incorporated  as  the  Ehode  Island  College  of  Agriculture  and 
Mechanic  Arts.  This  change  was  followed  by  certain  changes  in  the 
course  of  study  and  in  the  character  of  the  instruction.  This  school  as 
thus  reorganized  is  prepared  to  fulfil  on  both  the  agricultural  and  me- 
chanical lines  the  purpose  of  the  land  grant  act. 
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The  institution  now  offers  two  courses  of  study  of  four  years  each. 
In  the  freshman  year,  and  to  a  great  extent  in  the  sophomore  year,  the 
work  for  the  two  courses  is  the  same.  But  from  the  beginning  of  the 
junior  year  the  two  courses  follow  lines  which  have  aims  clearly  differ- 
ent. An  outline  showing  the  subjects  taken  up  in  the  two  courses  of 
instruction  is  given  in  the  following  tabular  statements: 

AGRICULTURAL  COURSE. 


Hours  per  week. 

Sabject. 

Freshman 
year. 

Sophomore 
year. 

Jnnioryear. 

Senior  year. 

1st    2nd     8d 
term  term  term 

1st    2nd 
term  term 

3d 
term 

1st 
term 

2nd 
term 

8 

3d 

term 

4 

iBt 

term 
3 

2nd     3d 
term  term 

xizricaltoTA 

2 

2 

3 

2 

aSSI^.^?!.:  .;:::::::;:::::: 

6 

i 

Al«ehr)  ^jt^  lof^arithms - 

6 

ipisry Tork 

2 

t      Asirooomr 

4 

Beoc^  vork  in  wood  and  wood  tamine 

6 

0 
5 

Bookkeciiinz  sod  business  Iaw 

S«taar,  elementary  and  physiological 
CL'€nu8irr 

4 

5 
5 

..... 

2 
0 

4 
aO 

wavinir.  free-hand..-. 

i 

2 

DraTHip,  mecluinica}  -  -, . 

2 
2 

fijglislul 

6 

6 

3 

3 

4 

4 

2 

French  or  German ................... 

3 

3 

3 

3 

3 

3 

3 

G*osT>phT,  physical 

3 

t^^i^^.  itiidT''and  oxcnrslons  -  ^ 

2 

4 

Geooetrr 

3 

3 
2 

3 

Hijtory 

2 

Hartknltars... - 

4 

lupcetion 

1 

1 

1 

1 

1 

"l" 

UbontoxT  work  botanical 

ad 
6 

I4bontorv  work,  chemical .......... 

lAbontorr  work.  nUvsicuU 

2 

2 

2 

I^rellios  and  roau  construction 

3 
3 

LereUinff  and  n>ad  soryovinir 

Ifirket  eardeninz 

3 

mechanics,  a^rricouitaral 

..... 

6 

3 

a6 

Kestal ftcienco  ...................... 

. 

4 

Hicroacopy 

2 

Umtan  drill  and  tactics 

3 

2 

2 

•      •  • 

2 

2 

2J 

2 

iiodelUii^ 

.  .  .1.  . 

Orations 



1 

2 

Piltt<»m fnftH my  ......,., 



4 

PhTsica 

3 

3 

3 



I'bTniology 

3 

2 

Poutical  economy  and  science  of  goy* 
eminent. 

4 

4 

7 

Thesis  work 

3 

IVifODometrv 

3 

^oterinarr  science,  anatomy,  etc .... 

6 

4 

4 

Woodwork 

3 

3 

ZoaUurv  ttnA  Anf AmnlnTV 

4 
24 

27 

28 

26 

Total 

35 

28 

27 

27i 

27 

18 

10 

17 

a  Electiyo. 
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ITBCHANIGAL  COUBSB. 


Hoars  per  week. 

Sabjcct. 

Freshman 
year. 

Sopbemore 
year. 

Junior  year. 

Senlf 

1st 
tenn 

2 
6 

2nd 
term 

Sd 
term 

1st 
term 

2nd 
term 

8d 

term 

iBt  '  2ud 
term  tenn 

1 

3d     Ist  I ! 
term  term  t 

Ji  mHcuItiiTO.  .._...-..............•••• 

..... 

2 

AlcrAlint.                        -._    ............••••. 

1 

ALrtibra and  losarithiDfl. ............. 

6 

AfltronoQiv  ......  .................... 

" 

i 

'Bhtu'Ii  work  in  wood  and  wood  turainsr 

6 

6 
6 

DtM^kkcM^ninf  and  buAiii^ft^  Ihw' 

liotsKllT   .....«.....••••••••»•.••.•••»• 

4 

5 

Calculas ............................. 

3 
6 

3 

3    . 
03 

ChoniiBtTT  and  aaalitativeanalvBis.. 

6 

7 

CoiMtruoiiona  ........................ 

« 

l>rHwinff    arotaltectitral. ............. . 

2 

Drawins  frsn^band.................. 

4 

2 

Drawiiiiz   mechanical  ................ 

2 

3 

'"3 

3 

o3    

Elertricitv  aud  uiRiinC'tisiii  .......... 

Blwtrlclt'V.  aDDliea 

«^3 

£iit?IiN}i                

6 

5 

3 

3 

2 

4 

4 

ISiiiilish  It torature  ................... 

aZ 

I'Yeiich  or  German ................ 

3 

3 

8 

8  1      3 

3 

a3 

Geom'anhv.  oh vaical ................. 

8 

Qeonictrv ...........>..... 

3 

8 

6 

1 

Goiinictrv.  analTtical.. . .............. 

4         1 

Geonietrv,  .dMcrintive 

2 

Hiatory .............................. 

2 

1 

..... 

2 

1 

Inauection ........................... 

1 

1 
8 

"'"i" 

3 

Iron  work 

JLiabonitorv  work,  cboniical .......... 

2 



Liaborat<rry  work,  mechanical 

Lnhoratorv  work,  ph vsicnl 

2 

2 

2 

2 
3 

Lathe  work .......................... 

8 

M v<:hanical  nractlc© 

6 

^echanicfl.  acriciiltuTRl 

6 

l^Im'hanica,  theoreticnil  and  applied  .. 

5 


Jklechauiam.  nrLnclnltfa  of 

3 

W  ontal  Hcit^nce 

Militnr^  drill  and  tactics 

M  odelling 

3 

2 

2 

2 

2 

2i 

2 

Orations 

2 

Patturnmaknig 

4 

Phyaica 

8 

8 

3 

Ph  V8iolo|jy 

3 

2 

Political  economy  and  science  of  gov- 

eruiiicnt. 
Strenct  h  of  materials 

4 

2 

Snrvovine 

1 

Theaia  work .' 

Triirunometrv  ........... 

3 

27 

. . . . . 

28 

Total 

35 

28 

27i 

28 

24 

26 

26 

23 

a  Elective. 


The  metliods  of  instruction  followed  pay  particular  regard 
practical  a])plication  of  the  various  branches.    Laboratory  or  sho 
is  given  throughout  the  courses  in  accordance  with  the  most  ap; 
methods.    Chemistry,  for  example,  is  taken  up  during  the  second 
The  work  in  general  chemistry,  in  which  continued  applicath 
made  in  the  lines  of  agriculture,  physiology  and  hygiene,  etc.,  is  f« 
by  the  study  of  agricultural  chemistry,  taken  up  by  students 
agricultural  course  in  their  third  year.    The  laboratory  work 
branch  consists  of  such  exercises  as  the  analysis  of  milk,  butt< 
cheese,  soils,  fodder,  and  fertilizers,  tests  for  poisons  in  the  stomj 
aninmls,  the  study  of  chemical  changes  in  soils,  and  work  in  ai 
digestion. 
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The  instruction  in  agriculture  includes  farm  management,  building*, 
Vcrops  imd  tih&v  cultivation,  soils  and  drainage,  manure  and  fer- 
tilizers, stock  breeding  and  feeding,  with  lectures  upon  dairying  and 
spedalties  in  agriculture.  The  close  relation  of  the  school  with  the 
agi'iciiltural  experiment  station  is  of  great  advantage  to  it,  as  the  work 
of  tiiefarm  and  its  equipment  in  the  line  of  stock,  tools,  etc.^  may  at 
aQy  tirse  be  xtsed  in  inractical  illustration  of  the  work  of  the  class  room. 
The  instruction  in  agriculture  also  includes  practical  field  work  in  the 
afternoons  Oar«  is  taken  in  the  teaching  of  other  subjects,  as  chem- 
istry, botany,  geology,  zoology,  etc.,  to  show  their  relations  to  agricul- 
ture, lu  geology,  for  instance,  attention  is  given  to  the  study  of  rocks, 
tlieir  elements,  and  the  processes  by  which  they  are  changed  to  soils j 
tlie  study  of  soils,  soil  analysis,  and.  the  oauses  of  soil  sterility. 

Id  addition  to  the  regular  courses  just  described,  during  the  winter 
a  short  course  in  agriculture  and  mechanics  is  offered.  Persons  taking 
this  course  may  have  special  instruction  in  veterinary  science,  agricul- 
ture, the  chemistry  of  fertilizers,  dairying,  including  milk,  butter,  and 
cheese  analysis,  carpentering,  wood  car\ing,  iron  work,  and  such  part 
of  the  regular  courses  as  they  may  deem  best.  This  course  continues 
through  the  winter  term,  about  three  months. 

The  tuition  at  this  school  is  free  to  Ehode  Island  pupils.  Both  sexes 
are  admitted. 

SOUTH  CAROI.INA. 

Bie  College  of  Agriculture  and  Mechanic  Arts  of  the  University  ot 
SoHth  Carolina  is  at  Columbia.    There  are  twenty-two  professors  and 
itt^tractors  connected  with  the  institution.     The  regular  courses  of 
Btndy  are  six  in  number,  each  requiring  four  yeai'S  for  completion,  and 
leading  to  the  degree  of  bachelor  of  science,  viz.,  a  course  of  general 
science,  a  course  of  civil  engineering,  a  course  of  mechanical  engineer- 
ing, a  course  of  agriculture,  a  course  of  chemistry,  and  a  course  of  nat- 
ural history.    There  are,  besides,  four  special  courses,  each  requiring 
two  years  for  comx>letion,  and  leading  to  a  certificate:  A  shorter  course 
of  applied  science,  a  shorter  course  of  agriculture,  a  shortei'  course  of 
general  science,  and  a  business  course.    Elective  courses  are  provided 
in  tipecial  cases. 

The  College  of  Agriculture  and  Mechanics'  Institute  in  connection 
with  Claflin  University  is  located  at  Orangeburgh.  The  faculty  con- 
sists of  sev^enteen  professors  and  instructors,  ihere  are  ten  courses 
of  study:  The  college  classical  course  of  four  years,  leading  to  the 
degree  of  bachelor  of  arts;  the  college  scientific  course  of  tliree  years, 
leading  to  the  degree  of  bachelor  of  science;  the  ccfllege  philosophical 
course  of  ttiree  yeai's,  lejMiing  to  the  degree  of  bachelor  of  philosophy. 
Then  there  are  the  college  preparatory  course  and  tlie  normal  course 
of  three  years  each,  leading  to  diplomas.  The  English  course  requires 
six  years^  leading  to  a  certificate.    The  kindergarten  course  of  one 
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year  also  leads  to  a  certificate.  The  same  is  true  of  the  four  years' 
English  Bible  course,  the  four  years'  music  course,  and  the  three  years' 
art  course.    Twenty  industrial  courses  are  provided. 

SOUTH  DAKOTA. 

The  South  Dakota  Agricultural  College  is  located  at  Brookings. 
Nineteen  professors  and  instructors  belong  to  the  faculty,  and  there 
are  also  a  foreman  of  the  faim,  a  herdsman,  and  an  engineer.  There 
are  three  courses  of  study,  each  requiring  four  years  for  completion, 
and  leading  to  the  degree  of  bachelor  of  science,  viz.,  a  course  in  agri- 
culture, a  course  in  domestic  economy,  and  a  course  in  mechanic  arts. 
The  two  years'  course  in  pharmacy  leads  to  no  degree. 

Under  date  of  July  7, 1891,  the  president  writes  that  of  the  20  gradu- 
ates 5  are  farmers,  2  lawyers,  3  clerks,  6  teachers,  and  the  occupations  of 
the  others  are  not  certainly  known.  There  are  only  tliree  graduates 
from  the  mechanic  arts  department.  Of  these  1  is  cashier  in  a'  bank,  1 
teaching  blacksmithing  and  machine  drawing,  and  1  wood  carving  and 
machine  shop  practice. 

TENNBSSBB. 

The  State  Agricultural  and  Mechanical  College  of  the  University  of 
Tennessee  is  at  Knoxville.  Seventeen  professors  and  instructors  con- 
stitute the  faculty.  There  are  seven  courses  of  study,  viz.,  the  literary 
scientific  course,  the  Latin  scientific  course,  the  course  in  agriculture, 
the  course  in  civil  engineering,  the  course  in  mechanical  engineering, 
the  course  in  chemistry,  and  the  course  in  mining  engineering.  The 
college  confers  the  degrees  of  bachelor  of  arts,  bachelor  of  science, 
bachelor  of  philosophy,  and  bachelor  of  agriculture. 

TEXAS. 

The  State  Agricultural  and  Mechanical  College  of  Texas  is  located  at 
College  Station.  There  are  twenty-eight  professors  and  other  officers  of 
the  institution.  The  two  regular  courses  of  study  require  four  years 
each,  viz.,  the  agricultural  course,  leading  by  specialization  of  studies 
either  to  the  degree  of  bachelor  of  scientific  horticulture  or  to  the  degree 
of  bachelor  of  scientific  agriculture  5  and  the  mechanical  course,  leading 
by  the  same  process  to  the  degree  of  bachelor  of  civil  engineering  or 
to  the  degree  of  bachelor  of  mechanical  engineering.  Special  and 
postgraduate  courses  are  also  provided. 

UTAH. 

The  AgriculturafCoUege  of  Utah  Territory  is  located  at  Logan.  The 
organization  of  the  college  is  not  yet  comjileted,  and  courses  of  study 
have  not  been  arranged. 

VERMONT. 

The  State  Agricultural  College  of  the  University  of  Vermont  is  at  Bur- 
lington.    The  teaching  staff  includes  sixteen  professors  and  instructors. 


CHAP.  I. — INDUSTRIAL  EDUCATION  IN  THE  UNITED  STATES.       129 

In  the  department  of  agriculture  there  are  four  courses  of  study,  viz,, 
theM  agricultural  course  of  four  years,  leading  to  a  degree;  a  short 
eoorse  in  agriculture,  requiring  two  years  j  a  winter  school  of  agricul- 
ture, occupjring  eleven  weeks;  and  a  winter  course  of  lectures  to  farm- 
ers, without  fee  for  tuition. 

VIRGINIA. 

The  Virginia  Agricultural  and  Mechanical  College  is  located  at 
Blacksburgh,  There  are  fourteen  members  of  the  faculty.  The  regu- 
lar courses  of  study  are  four,  each  occupying  four  years,  viz.,  course  in 
apiculture,  leading  to  the  degree  of  bachelor  of  scientific  agriculture; 
coarse  in  mechanics,  leading  to  the  degree  of  mechanical  engineer;  a 
general  course,  leading  to  the  degree  of  bachelor  of  science;  and  a 
course  in  civil  engineering,  leading  to  the  degree  of  civil  engineer. 
There  is  also  a  business  course. 

A  course  of  instruction  in  drawing  and  in  the  use  of  wood  working 
tools  has  been  given  to  successive  classes  since  1886,  and  in  the  use  of 
iron  working  tools  since  1887.  The  course  runs  through  three  years, 
ind  averages  six  hours  of  work  per  week.  The  school  shops  are  reported 
to  be  well  supplied  with  machine  and  hand  tools. 

At  Hampton  is  located  Hampton  Kormal  and  Agricultural  Institute. 
There  are  sixty-seven  members  of  the  faculty,  including  the  instructors 
in  the  normal  department,  the  night  school,  the  Indian  department, 
ftnd  the  separate  industrial  departments  for  the  men  and  the  womeu« 
The  course  of  study  occupies  three  years,  but  does  not  lead  to  a  degree, 

WEST  VIRGINIA. 

West  Virginia  University  is  located  at  Morgantown.  Sixteen  pro- 
fessors and  instructors  constitute  the  faculty.  Two  regular  courses  of 
itudy,  each  of  four  years,  lead  to  the  degrees,  respectively,  of  bachelor 
of  arts  and  bachelor  of  science.  In  the  department  of  engineering 
there  is  a  four  years'  course  provided,  which  leads  to  the  degree  of 
dvil  engineer.  Provision  is  also  made  for  preparatory  and  postgrad- 
uate work. 

WISCONSIN. 

The  College  of  Agriculture  of  the  University  of  Wisconsin  is  at 
Madison.  There  are  twenty-one  members  of  the  faculty.  The  course 
of  study  in  the  department  of  agriculture  occupies  four  years,  and 
leads  to  the  degree  of  bachelor  of  agriculture.  There  are  also  short 
courses  designed  to  occupy  the  student  during  the  winter  terms  of 
two  years,  viz.,  a  dairying  course,  a  milk  testing  course,  a  course  in 
butter  making,  a  cheese  making  course,  a  course  in  animal  husbandry, 
one  in  agricultural  chemistry,  one  in  veterinary  science,  one  in  horti- 
eoltore  and  economic  entomology,  etc. 

s.  Ex.  es 9 
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MANUAL  LABOR  IN  AGRICULTURAL  COLLEGES. 

The  department  of  agriculture  has  published  a  valuable  report  enti- 
tled, Proceedings  of  the  Fifth  Annual  Convention  of  the  Association 
of  American  Agricultural  Colleges  and  Experiment  Stations  held  at 
Washington,  D.  C,  August  12  to  18, 1891. 

In  this  bulletin  appears  a  paper  prepared  by  Prof.  Massey  of  Kortb 
Carolina,  and  read  at  the  session  of  August  14,  on  the  subject,  *'To 
what  extent  may  manual  labor  be  introduced  into  the  curriculam  of 
land-grant  coUegest" 

The  essayist  took  the  ground  that  the  only  manual  labor  to  be  re- 
quired in  an  agricultural  coUege  course  is  such  as  may  properly  come 
under  the  head  of  laboratory  work.    In  his  own  words: 

Statistics  show  that  in  colleges  thoroughly  equipped  for  their  work, 
and  in  which  the  laboratory  methods  are  used,  and  the  minor  manual 
operations  merely  incidental,  a  much  larger  proportion  of  the  students 
enter  agricultural  occupations  than  from  the  best  of  those  where  com- 
pulsory and  paid  manual  labor  is  the  rule. 

Further,  the  writer  quotes  Prof.  Bailey  as  saying : 

The  graduates  from  the  Cornell  College  of  Agriculture,  and  they  are 
as  many  as  from  any  hanafide  agricultural  school  in  the  couutiy,  all 
follow  agricultural  pursuits. 

Prof.  Massey  continues: 

I  do  not  want  it  to  be  supposed  that  I  oppose  the  teaching  of  all  farm 
operations  in  an  agricultural  college.  They  should  be  taught,  but  no 
further  than  they  are  educational  and  necessary  for  the  proper  under- 
standiug  of  the  subject  at  the  time  in  hand,  all  partaking  of  the  nature 
of  laboratory  work.  Nothing  further  than  this  should  be  attempted.  The 
elTbrt  to  make  skilful  farm  laborers  at  such  an  institution  will  necessar- 
ily result  in  failure,  lower  the  educational  standard  of  the  college,  and 
as  a  consequence  turn  out  men  with  a  narrow  and  incomplete  education. 

It  was  shown  in  the  discussion  which  followed  that  by  actual  analy- 
sis the  purely  agricultural  colleges  were  sending  34  per  cent,  of  their 
graduates  back  to  the  farm  as  actual  practical  farmers,  andthat  doubt- 
less a  larger  percentage  of  the  graduates  of  these  institutions  followed 
the  profession  for  which  the  institutions  were  maintained  than  could  be 
claimed  for  the  graduates  of  the  professional  schools  of  any  other  calling. 

EXPERIMENT  STATIONS. 

Each  of  the  forty-three  states  and  territories  mentioned  in  the  fore- 
going list  has  at  least  one  agricultural  experiment  station,  either  di- 
rectly connected  with  its  college  of  agriculture  or  under  the  "control  of 
the  local  government,  and  in  several  states  there  are  two  or  more  such 
stations. 

LEGISLATION  FOR  AORICULTirRAL  EDITCATION. 

It  is  worthy  of  note  that  a  fresh  impetus  was  given  to  the  work  of 
the  agricultural  colleges  throughout  thecountry  by  the  act  of  Congress 
approved  March  2, 1887,  providing  for  the  estabUshment  and  mainte- 
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nance  of  tiese  experiment  stations  connected  with  the  colleges  founded 
in  the  several  states  under  the  provisions  of  the  act  of  July  2, 1862. 
Bj  this  act  of  18S7  (known  as  the  Hatch  bill)  the  sum  of  $15,000 
was  appropriated  to  each  state  for  the  purpose  of  paying  the  neces- 
sary expenses  of  conducting  investigations  and  exjHjriments  bearing 
directiy  on  the  agricultural  industry  of  the  United  States.  This  was 
made  a  continuing  appropriation  to  be  specially  provided  for  by  Con- 
gressin  the  appropriations  from  year  to  year. 

The  act  forms  an  admirable  and  necessary  supplement  to  the  original 
legislation  of  1862,  and  its  effect  is  apparent  in  the  increased  eflBciency 
of  theagricultural  colleges  previously  established,  and  in  the  rapid  devel- 
opment of  new  institutions  of  this  character  in  states  which  had  not, 
prior  to  the  enactment  of  the  Hatch  bill,  availed  themselves  of  the'priv- 
ileges  offered  by  the  land- grant  act. 

Bat  it  is  none  the  less  true  that  an  important  factor  in  promoting 
the  forward  movement  of  technical  education  in  America  was  the 
land-grant  act  of  1862,  by  means  of  which  the  colleges  of  agriculture 
and  the  mechanic  arts  have  received  in  the  aggregate  more  than 
$16,000,000. 

The  relative  amounts  realized  by  the  several  states  from  the  sale  of 
land  or  land-scrip  apx)ortionments  are  quite  unequal.     The  proceeds 
per  acre  have  varied  from  41  cents  for  Bhode  Island  to  $5.57  for  Cali- 
fornia, and  $6.73  for  New  York.    This  variation  is  due,  however,  to  the 
greater  or  less  skill  exhibited  by  the  different  states  in  the  financial 
management  and  final  disposition  of  their  holdings.    Under  the  admin- 
istration of  Mr.  Cornell  and  (since  his  death)  of  the  Hon.  H.  W.  Sage, 
the  proceeds  of  the  New  York  state  land  grant  now  amount  to  nearly 
$5^000,000,  and  this  vast  sum  constitutes  the  endowment  fund  of  Cornell 
University,  affording  an  illustration  of  the  wisdom  of  the  policy,  in  this 
instance  at  least,  of  giving  the  whole  income  to  a  single  institution. 
Some  of  the  states,  it  is  believed,  made  a  serious  mistake  in  consent 
ing  to  a  distribution  of  the  educational  revenue  derivable  from  this 
source  among  several  collegiate  establishments — their  well  meant  im- 
partiality reducing  the  proportion  of  each  to  so  small  an  allowance  as 
to  be  of  little  benefit.    But,  to  quote  the  words  of  Prof.  H.  W.  Tyler 
of  the  Massachusetts  Institute  of  Technology,  in  the  Forum  lor  Sep- 
tember 1891 : 

Although  technological  schools  existed  before  the  pnssage  of  the 
land-grant  act;  although  others  have  been  founded  and  successfully 
conducted  without  its  aid;  although  it  has  been  applied  to  a  great  ex- 
tent to  the  promotion  of  agricultural  education;  and  although,  finally, 
the  income  from  it  is  often  but  a  fraction  of  the  total  revenue  of  the 
institutions  receiving  it,  yet  it  can  not  be  doubted  that  the  grant, 
coming  at  an  opportune  time,  greatly  accelerated  the  development  of 
scientific  and  technological  education,  and  thereby  contributed  materially 
to  the  extraordinary  industrial  progress  of  the  past  twenty  years.  Its 
anthorsbip  is  not  the  least  among  the  public  services  of  Senator  Morrill 
of  Vermont. 
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EfSTITUTES  OF  TECHNOLOGY. 

RENSSELAER  POLYTECHNIC  INSTITUTE. 

"Technological  education  ia  the  United  States,"  remarks  Prof.  Tyler^ 
in  the  Forum  article  before  referred  to,  "  may  be  said  to  date  from  tlie^ 
founding  of  the  Eensselaer  Polytechnic  Institute  at  Troy,  New  York,  in 
1824.  Stephen  Van  Bensselaer,  its  tbuhder,  as  a  member  of  the  state 
board  of  canal  commissioners,  had  been  actively  interested  in  the  con- 
strution  of  the  Erie  canal. 

"Engineering  as  a  profession  was  unknown;  men  were  educated  by 
the\fork,  not  for  it.  The  object  of  the  new  institution  was  the  general 
dissemination  of  that  moderate  amount  of  scientific  knowledge  which 
its  founder  recognized  as  indispensable  to  the  community.  Although 
conducted  at  one  time  as  a  general  polytechnic  school,  the  institute  has 
been  from  its  foundation  primarily  a  civil  engineering  school,  int<3rpret- 
ing  civil  engineering,  however,  in  a  sense  almost  as  broad  as  that  which 
once  excluded  only  military  engineering." 

The  faculty  consists  of  eighteen  professors  and  instructors.  The 
course  of  study  in  civil  engineering  is  now  the  only  course  of  the  insti- 
tute. All  the  regular  members  of  the  institute  pursue  this  course,  and 
the  degree  conferred  is  that  of  civil  engineer.  It  should  be  stated, 
perhaps,  that  civil  engineering  is  understood  to  include  mechanical  or 
dynamical  engineering,  road  engineering,  bridge  engineering,  hydraulic 
engineering,  steam  engineering,  electrical  engineering,  mining  engineer- 
ing, and  sanitary  engineering. 

The  studies  of  the  course  are  designed  to  secure  to  aU  the  graduates 
a  professional  preparation  at  once  thorough  and  practical.  The  course 
of  study  occupies  four  years.    The  number  of  students  in  1890  was  174. 

About  1,000  students  have  been  graduated  from  the  institute,  includ- 
ing the  membership  of  all  the  classes  from  1826  to  1889,  Of  these 
nearly  all  have  followed  some  branch  of  engineering  as  a  profession, 
though  a  very  few  are  registered  as  lawyers,  professors,  etc. 

Nothing  need  be  said  of  the  thoroughness  of  the  equipment  which 
the  training  of  this  institute  supplies;  its  graduates,  from  Eoebling 
down,  are  the  best  exponents  of  the  school,  and  attest  the  value  of  its 
instruction. 

MASSACHUSETTS  INSTITUTE   OF  TECHNOLOGY. 

The  Massachusetts  Institute  of  Technology  at  Boston  was  char- 
tered by  the  state  legislature  April  10, 18C1,  and  opened  in  February 
1865.  This  institution  receives  one-third  of  the  income  accruing  to 
Massachusetts  from  the  land-grant  fund. 

There  are  twelve  regular  four  years'  courses  of  study,  each  leading  to 
the  degree  of  bachelor  of  science,  viz.,  civil  engineering,  chemical  engi- 
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noeringf,  electrical  engineeriDg,  mining  engineering,  mechanical  engi- 
neering, sanitary  engineering,  metallurgy,  architecture,  biology,  chemis- 
try, geology,  physics.  The  studies  are  the  same  for  all  courses  during 
tie  first  year;  after  that  divergence  begins,  with  specialization  for 
professioual  work. 
Prof.  Tyler  writes: 

At  the  end  of  the  first  year  (a)  the  student  must  decide  which  one  of 
the  diverging  courses  to  follow,  the  results  of  the  previous  work  guid- 
ing or  restricting  this  choice.  A  student  can  not,  for  instance,  pursue 
anongiueering  course  without  having  shown  some  aptitude  for  matlie- 
matics.  At  present  the  drift  is  toward  the  mechanical,  electrical,  and 
civil  engineering  courses  in  the  order  named,  these  comprising  nearly  70 
per  cent,  of  students  pursuing  full  courses. 

In  the  second  and  succeeding  years,  the  more  important  features  arc : 
First,  the  progressive  substitution  of  technical  for  general  subjects; 
second,  a  corresponding  increase  in  the  amount  of  laboratory  work ; 
and  finally,  the  gradual  introduction  of  more  or  less  independent  origi- 
nal work,  scientific  research,  technical  investigation,  or  constructive 
desi^jn.  Thus,  in  the  fourth  year  of  the  course  in  mechanical  engineer- 
ing, the  student  devotes  himself  almost  entirely  to  more  advanced  techni- 
cal work,  either  in  mill  or  marine  engineering,  or  in  locomotive  construc- 
tion. Laboratory  work  takes  the  form  of  tests  of  boilers,  pumps,  and 
soon,  followed  by  an  investigation  to  be  embodied  in  the  graduating 
thesis.  It  may  be  added  that  the  engineering  laboratories  are  in  no 
sense  "  toy  workshops.'^  Among  the  apparatus  for  experiment  are,  for 
example,  a  150-horse  power  engine,  and  a  testing  machine  capable  of 
breaking  full-sized  beams  up  to  25  feet  in  length. 

Shop  work  occupies  a  strictly  subordinate  position.  Its  object  is  to 
impart  some  familiarity  with  tools  and  with  materials,  not  to  produce 
skilled  mechanics.  Eegular  instiniction  is  supplemented,  but  not  super- 
seded, by  excursions  to  manufactories. 

A  noteworthy  characteristic  of  the  curricula  of  the  engineering 
courses  is  the  unity  secured  by  basing  all  upon  a  nearly  uniform  found- 
ation, not  merely  of  mathematics  and  physics,  but  of  an  extended 
course  in  mechanics  and  the  strength  of  materials,  with  laboratory 
work.  All  regular  students  receive  systematic  instruction  in  litera- 
ture, history,  and  political  economy,  as  well  as  in  modern  languages. 
The  following  is  an  outline  of  the  course  in  mechanical  engineering: 

COTJRSB  IN  MECHANICAL  ENGINEERING. 

Fint  year. 


First  term. 


Second  term. 


Sabjcct. 


Solid  geometry 

Algebra 

General  chemistry  with  liiboratory 

work. 
Khctoric  and  English  composition. 

French  (or  German) 

Hechanic«]  drawing. 

Free-hAod  drairing 

MmtarydriU 


Weeks. 


8 

7 

15 

15 
15 
15 
15 


Hoars 

per 

week. 


4 

4 
7 

2 
8 
6 

1 


Subject. 


Plane  and  spherical  trigonometry. 

General  chemistry;  qaalitative 
analvsis 

Political  history  since  181 5 

French  (or  German) 

Mechanical  drawing  and  descrip- 
tive geometry. 

Free-hand  drawing 

Military  driU 


Wceljs 


10 
15 

15 
15 
15 

15 


HoTira 

per 
week. 


5 
6 

2 
3 
6 


a  Now  at  tho  end  of  the  first  lialf-year. 
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COURSE  IS  MSCHANICAX^  EKGOTEEIIIKG— Coacloded. 

Seccnd  year. 


First  term. 


Hours 

Weeks. 

per 

^eek. 

15 

2 

15 

2 

15 

4 

15 

3 

15 

6 

15 

3 

15 

1 

15 

2 

15 

8 

Second  term. 


Subject. 


Sabjoct. 


Principle!!  of  mechanism 

Drawing 

Carpentry  and  wood  turning 

Analylic  geometry 

Descriptive  geometry 

Pbysics 

EngHsb  literatare . .  ^ 

American  history 

German  (or  French) 


Mechanism :  gear  teeth ;  machine 
tools;  cotton  machinery. 

Drawing 

Pattern  work 

Differential  caleolas 

Pbysics 

English  literature  and  comiK>si- 
tion. 

German  (or  French) 


Third  year. 


Steam  engineering; 
tliormod(ynamic8. 

Drawing 

Forging 

Integr^  calcnlas  . . . 

General  statics 

Phynics:  beat 

Physical  laboratory. 
German  (or  French) 


Talye  gears; 


15 

8 

15 

6 

15 

8 

5 

4 

10 

2 

8 

2 

7 

2 

15 

8 

Steam  engineering;  boilers 

Drawing,  design,  and  nse  of  sur- 
veying instruments. 

Engme^ing  laboratory 

Forging;  chipping  anu  filing 

Strength  of  materials;  kinemat- 
ics and  dynamics. 

Physical  laboratory 

English  composition 

German  (or  French) 


15 

3 

15 

6 

15 

2 

15 

4 

15 

3 

15 

2 

15 

2 

IS 

3 

Ffmrth  year. 


Steam  engineering 

Hydraulics 

DynuraicH  of  machines 

Machine  d««i(rn 

Eugineering  lalK>ratory 

Chipping  and  filing ;  machine-tool 
work. 

Strenisrth  of  materials ;  friction 

Metallurgy  of  iron 

Heating  and  ventilation 

Elements  of  dynamo  machinery 


OpHoM. 


Marine  engineering 

Locomotive  construction 

M  ill  engineering 

Naval  architecture 


8 

2 

7 

2 

0 

3 

15 

8 

15 

4 

16 

6 

15 

3 

15 

1 

15 

1 

6 

2 

6 

2 

6 

2 

15 

8 

Hydraulic  motors 

Engineering  laboratory 

Machine-tool  work 

Strength  and  stabilitjr  of  struct- 
ures ;  theory  of  elasticity. 
English  composition 


Options. 


Marine  engineering 

Locomotive  construction. 

Mill  engineering 

Naval  architecture 


15 

2 

15 

4 

12 

e 

15 

3 

15 

2 

15 

3 

15 

3 

15 

3 

15 

0 

The  tuition  fee  is  $200  per  year.  Applicants  for  admission  to  the 
institute  must  be  17  years  of  age,  and  must  sustain  an  examination  in 
arithmetic,  algebra,  plane  geometry,  and  history,  English  language 
and  literature,  and  in  French  or  German. 


VANDBRBILT  UNIVBRSITY. 

At  Vanderbilt  University,  Nashville,  Tennessee,  in  addition  tothercg- 
lar  academic  course  of  study,  there  are  various  professional  depart- 
ments, with  only  one  of  which  we  are  now  concerned,  viz.,  the  engineer- 
ing department,  in  which  are  twenty-two  professors  and  instructors. 
This  department  comprises  three  professional  schools,  namely,  the 
schools  of  civil,  mechsMiical,  and  mining  engineering.    A  four  years' 
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coarse  in  either  of  these  schools  leads  to  the  degree  of  bachelor  of  engi- 
neeringj  but  a  fifth  year's  course  is  provided  for  such  as  choose  to 
porsne  advanced  studies.  The  first  year  studies  are  the  same  for  the 
three  engineering  classes,  but  in  the  second  year  the  courses  diverge 
toward  the  several  specialties.  The  work  laid  out  for  each  branch  of 
eDgineering  is  essentially  identical  with  that  of  all  first  class  schools  of 
this  kind,  though  more  attention  is  given  to  modern  languages — French, 
German,  and  Spanish — than  in  most  schools  of  engineering. 

Tuition  in  this  department  is  $50  per  annum,  and  necessary  expenses, 
aD  told,  amount  to  $300  per  annum  and  upward,  according  to  the  habits 
and  mode  of  living  of  the  individual  student.  Special  students  are  lul- 
mitt^id  to  partial  courses  in  this  department.  The  whole  number  of 
Btudents  in  the  engineering  courses  in  1890-'91  was  55. 

LA'WRENCE  SCIENTIFIC  SCHOOL. 

As  befits  a  great  uniyersifcy,  Harvard  offers  facilities  for  the  success- 
fiil  prosecution  of  special  and  professional  studies  of  every  description. 
The  Lawrence  Scientific  School,  for  example,  is  a  department  of  this 
anivfersity  in  which  the  following  courses  of  technology  may  be  pur- 
sued: Civil  and  topographical  engineering,  chemistry,  geology,  biology, 
and  electrical  engineering.  The  course  of  study  in  each  of  these 
brauches  extends  through  four  years  and  leads  to  the  degree  of  bachelor 
of  science,  the  course  of  study  for  which  the  degree  is  given  being  speci- 
fied in  the  diploma.  There  were  88  students  in  the  different  classes  of 
the  Lawrence  Scientific  School  in  the  academic  year  1890-'91. 

LAFA7ETTE  .COLLEGE. 

Technical  courses  of  instruction  are  provided  at  Lafayette  College, 
Efiston,  Pennsylvania. 

The  civil  engineering  course,  leading  to  the  degree  of  civil  engineer,  is 
comprehensive  and  thorough,  including  not  only  studies  in  civil  engi- 
neering, but  topographical,  hydraulic,  and  mechanical  engineering.  Its 
object  is  to  give  its  students  such  instruction  in  the  theory  and  prac- 
tice of  engineering  as  to  qualify  them  for  immediate  usefulness  in  the 
field  and  office,  and,  after  a  moderate  amount  of  actual  practice,  to  fill 
positions  of  trust  and  importance  in  their  chosen  profession. 

The  location  of  Easton  is  most  favorable  for  an  engineering  school. 
Thecity  is  at  the  junction  of  the  Delaware  and  Lehigh  rivers,  and  is 
a  great  centre  for  railroads,  canals,  bridges,  founderies,  pipe  works  for 
water,  gas,  etc.,  rolling  mills,  repair  shops,  and  many  other  industrial 
works. 

The  mining  engineering  course,  leading  to  the  degree  of  engineer  of 
mines,  inclades  instruction  in  topographical  and  mechanical  engineer- 
ing, mining,  chemistry,  metallurgy,  and  in  other  studies  essential  to 
the  thorougli  preparation  of  the  student  for  mining  and  metallurgical 
work. 
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Iron  mines  are  close  at  liaud,  aud  the  anthracite  coal  mines  and  zinc 
mines  are  easily  accessible;  these,  with  the  extensive  qnarries  of  lime- 
stone, steatite,  and  slate  in  the  vicinity,  oflfer  excellent  opportunities 
for  the  study  of  mining  and  quarrying  operations. 

The  chemistry  course  includes  lectures,  text  book  study,  and  labora- 
tory practice,  and  leads  to  the  bachelor  of  science  degree.  An  electrical 
engineering  course  was  organized  in  1889,  conferring  the  degree  of  elec- 
trical engineer  on  those  who  graduate  in  the  course.  Each  course  ex- 
tends through  four  years, 

UNIVERSITY  OP  CINCINNATL 

A  four  years'  course  in  civil  engineering  is  open  to  students  at  the 
University  of  Cincinnati,  of  Cincinnati,  Ohio.  This  is  the  only  technical 
department  of  the  university  now  in  active  operation,  though  provision 
for  other  special  studies  is  soon  to  be  made. 

A  peculiarity  of  the  university  is  that  all  departments  of  it  are  virtu- 
ally a  part  of  the  public  school  system  of  the  city.  Instruction  in  the 
university,  as  in  the  high  schools,  is  free  to  all  residents  of  the  city. 
Even  necessary  expenses,  such  as  laboratory  fees,  are  reduced  to  the 
lowest  practicable  limits.  There  is  not  a  family  in  the  municipality  that 
may  not  educate  its  sons  and  its  daughters  thoroughly  without  charge 
at  every  stage  from  childhood  to  manhood  and  womanhood.  The  in- 
come from  the  endowment  funds  of  the  University  of  Cincinnati  is  aug- 
mented by  aji  annual  city  levy  of  one-tenth  of  a  mill. 

LBLAND  STANFORD  JUNIOR  UNIVERSITT. 

The  first  school  year  of  the  Leland  Stanford  Junior  University  at 
Palo  Alto,  California,  began  October  1, 1891,  and,  as  a  matter  of  course, 
the  character  and  gradation  of  its  educational  work  in  all  departments 
have  not  yet  assumed  an  ultimate  form.  Departments  and  courses  of 
instruction  in  mining,  civil,  mechanical,  and  electrical  engineering  have 
been  organized. 

The  purpose  of  the  university,  as  expressed  in  its  charter,  is  to  estab- 
lish "such  seminaries  of  learning  as  shall  make  it  of  the  highest  grade, 
including  mechanical  institutes,  museums,  galleries  of  art,  laboratories, 
and  conservatories,  together  with  all  things  necessary  for  the  study  of 
agriculture  in  all  its  branches,  and  for  mechanical  training,  and  the 
studies  and  exercises  directed  to  the  cultivation  and  enlargement  of  the 
mind." 

'V70RCESTBR  FOL7TECHNIC  INSTITUTB. 

The  Worcester  Polytechnic  Institute  at  Worcester,  Massachusetts, 

though  sometimes  classed  with  schools  of  manual  training,  is  virtually 

an  institution  of  college  rank.    The  requirements  for  admission  to  its 

lowest  class  are  folly  equivalent,  except  as  to  Latin  and  Greek,  to  the 
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standard  of  entrance  examinations  in  the  best  New  England  colleges. 
Candidateij  must  be  sixteen  years  old,  and  mast  be  well  prepared  in 
arithmetic,  geography,  grammar,  United  States  history,  French,  plane 
geometry,  and  algebra  as  far  as  quadratic  equations.  As  a  fa<;t,  the 
average  age  of  those  admitted  is  over  eighteen  years,  and  under  that  age 
candidates  are  seldom  mature  enough  for  success  in  the  work  required. 
The  faculty  deem  it  advisable  that  the  candidates,  before  applying,  take 
a  full  high  school  course,  including,  if  x)ossible,  such  knowledge  of  Latin, 
Greek,  and  ancient  and  mediaeval  history  as  is  generally  required  for 
admission  to  college. 

The  courses  of  study  and  practice  in  the  Worcester  institute  are 
comprised  in  the  following  departments,  viz.,  mechanical  engineering, 
ci\Tl  engineering,  chemistry,  electrical  engineering,  physical  and  politi- 
cal science.  The  mechanical  engineering  course  occupies  three  and 
oae-half  years;  the  course  in  electrical  engineering  four  and  one-half 
years;  iu  each  of  the  other  departments  three  years. 

Tlie  institute  is  organized  on  the  same  general  plan  as  the  European 
polytechnic  schools.  Its  faculty  consists  of  twelve  regular  instructors 
and  professors,  and  eleven  assistant  instructors.  One  hundred  and 
ninety-six  students  were  in  attendance  in  the  classes  of  all  departments 
of  the  institute  for  the  year  1890-'91. 

Statistics  concerning  the  graduates  of  this  institute,  covering  the 
twenty  years,  1871  to  1891,  show  that  more  than  90  per  cent,  of  the 
gradnates  are  engaged  in  occupations  for  which  their  training  at  the 
institute  specially  prepared  them. 

At  the  Washburn  shops  connected  with  the  institute  are  manufac- 
tured for  sale  machinists'  tools,  engine  and  speed  lathes,  twist  drill  grind- 
ers, emery  grinding  machinery,  hydraulic  machinery,  direct  plunger 
elevators,  accumulators,  general  wood  work,  school  apparatus,  etc. 
Thus  students  of  the  institute  have  the  advantage  of  practice  and 
training  in  shops  where  the  actual  business  of  manufactui'ing  salable 
articles  is  carried  on.    They  do  not  merely  mark  time — they  advance. 
The  cost  of  tuition  is  $150  per  annum;  but  several  free  scholarships 
are  open  to  Worcester  county  students,  and,  under  certa^in  conditions, 
to  residents  of  other  parts  of  the  state. 

Students  who  satisfactorily  complete  the  prescribed  course  of  studies 
in  any  department  of  the  institute  receive  at  graduation  the  degree 
of  bachelor  of  science,  the  diploma  merely  designating  the  depart- 
ment of  study  which  the  graduate  has  pursued. 

ROSE  POLYTECHNIC  INSTITUTE. 

The  Eose  Polytechnic  Institute  of  Terre  Haute,  Indiana,  was  founded 
in  1874  by  the  late  Chauucey  Rose  of  Terre  Haute,  and  was  opened 
March  7,  1883.  It  is  devoted  to  the  higher  education  of  young  men  in 
engineering.  Ihis  term  includes  all  those  productive  and  constructive 
arts  by  which  the  forces  and  materials  of  nature  are  made  subservient 
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to  the  needs  of  iiian^  together  with  the  priuciples  which  underlie  thc^^ 
arts. 

The  faculty  consists  of  fifteen  members^  and  there  are,  in  addition,  ^^ 
instructors  in  the  various  shops.  The.  course  of  study  lasts  four  yenxr^ 
and  a  high  standard  of  excellence  is  required  of  the  student.  Tuitic  ^ 
is  free  to  residents  of  Yigo  county;  all  others  pay  $75  a  year  each. 

This  institution  has  graduated  seven  classes,  inclading  the  class  (C^^ 
1891.  The  class  of  1885  consisted  of  3  members,  all  of  whom  arr^ 
now  engaged  in  some  branch  of  engineeriDg,  The  graduates  in  18^^ 
numbered  16;  of  these,  12  follow  engineering.  In  1887  there  were 
graduates;  5  are  engineers.  The  class  of  1888  was  composed  of  1 
members;  9  of  them  are  engineers.  In  1889,  9  students  were  gradiL^* 
ated ;  8  are  now  engineers*  Fourteen  students  were  graduated  in  1890^ 
12  are  engaged  in  engineering  specialties.  The  catalogue  of  189! 
states  that  8  of  the  class  of  1891  are  engaged  in  various  branches  o 
engineering;  3  are  students,  2  are  teachers,  1  is  a  draughtsman,  1  is 
railroad  employ^,  1  a  confectioner,  and  there  is  1  whose  occupation  is 
not  given. 

STEV5ITS  INSTITUTB  OP  TECHNOLOG7. 

The  Stevens  Institute  of  Technology  at  Hoboken,  K'ew  Jersey,  is  es- 
sentially a  school  of  mechanical  engineering.  It  has  been  |n  operation 
twenty  years,  and  its  reputation  is  lirmly  established  as  one  of  the  best 
of  technological  schools.  Eighteen  professors  and  instructors  make  up 
the  teaching  staff.  The  course  of  study  occupies  four  years.  Tuition 
fees  amount  to  $150  a  year  for  state  residents;  all  others  pay  $225. 

Each  senior  class  has  an  opportunity  to  go  on  an  inspection  tour, 
visiting  the  principal  centres  of  locomotive  and  machine  manufacture, 
as  Philadelphia,  Hartford,  Springfield,  Boston,  Providence,  Fall  River, 
etc. 

The  list  of  alumni  who  have  received  the  degree  of  mechanical  engi- 
neer from  this  school,  as  given  in  the  catalogue,  contains  the  names  of 
nearly  400  graduates,  most  of  them  now  engaged  in  some  branch  of 
engineering. 

CASE  SCHOOL  OF  APPLIED  SCIENCE. 

The  Case  School  of  Applied  Science  at  Cleveland,  Ohio,  was  opened 
September  15,  1881.  There  are  eleven  members  of  the  faculty  all 
told. 

There  are  seven  regular  courses  of  study:  The  general  course;  civil 
engineering;  mechanical  engineering;  mining  engineering;  electrical 
engineering ;  physics ;  and  chemistry.  Each  course  requires  four  years' 
study. 

Freshmen  must  be  at  least  sixteen  years  old  and  must  satisfy  the 
faculty  of  qualification. 
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The  whole  number  of  Btiidents  in  the  school,  according  to  the  cata- 
logae of  1890-^91,  was  103;  of  these,  51  belonged  to  the  freshman  class. 
The  whole  number  of  graduates  up  to  1890  was  41. 

One  member  of  the  class  of  1887  is  reported  as  pursuing  postgradu- 
ate studies  at  Zurich.  One  of  the  class  of  1889  is  a  student  at  Heidel- 
berg, and  another  in  Paris.  All  the  rest  of  the  giaduates  are  engi- 
neers, chemists,  draughtsmen,  assayers,  or  instructors  in  science.  There 
were?  members  of  the  class  of  1890;  2  are  engineers,  2  are  chemists, 
2  are  draughtsmen,  and  1  is  an  electrician.  The  courses  in  chemistry 
are  open  to  students,  not  candidates  for  a  degree,  who  desire  to  pre- 
pare themselves  for  work  in  special  lines. 

MISSOURI  SCHOOL  OF  MINES  AND  METALLTJRG7. 

The  Missouri  School  of  Mines  and  Metallurgy  is  an  institute  of  tech- 
nology with  civil  and  mining  engineering  and  metallurgy  as  specialties. 
It  is  a  college  of  the  University  of  the  State  of  Missouri,  and  is  located 
at  Eolla,  Phelps  county,  on  the  line  of  the  Saint  Louis  and  San  Fran- 
cisco railway,  about  100  miles  southwest  of  Saint  Louis. 

The  usual  courses  in  the  different  branches  of  engineering  are  pur- 
sued in  this  school,  and  degrees  are  conferred  at  the  end  of  the  thicc 
years'  courses  on  graduates  in  civil,  mining,  and  mechanical  engineer- 
ing. 

Certificates  of  proficiency  are  given  also  to  such  as  pass  an  examina- 
tion in  special  studies.  The  total  number  of  graduates  is  46 ;  of  these, 
24  are  engineers,  13  are  assayers  and  chemists,  3  are  teachers,  2  are 
draughtsmen,  1  is  an  editor,  1  a  doctor,  and  2  are  at  home. 

UNIVERSITY  OF  MICETCGAN. 

The  University  of  Michigan  at  Ann  Arbor  has  incorporated  shop 
work  with  its  theoretical  engineering  courses.  It  was  originally  the 
plan  of  the  trustees  to  open  the  mechanical  laboratory  to  all  classes 
of  students,  but  on  account  of  the  large  number  of  applicants  in  excess 
of  the  capacity  of  the  shops,  it  became  necessary  to  limit  the  admission 
to  engineering  students. 

With  the  $9,500  appropriated  in  1888-'89  the  laboratory  has  been 
finished  and  is  now  receiving  additional  equipment.  An  instructor  in 
forging  has  been  added,  so  that  now  in  addition  to  the  superintendent 
there  is  a  skilled  mechanic  in  each  of  the  four  shops.  The  capacity  of 
each  of  the  shops  is  approximately  as  follows:  Wood  room,  18  at  one 
time,  2  sections,  36;  iron  room,  12  at  one  time,  2  sections,  24;  forge 
shop,  12  at  one  time,  6  sections,  72 ;  foundery,  12  at  one  time,  3  sections, 
36;  total,  168. 
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CHAPTER  II. 

FJiKSmiT  STAfUS  07  ISBTFSTBIAL  EBUCAXIOH  DT  AUSTRIA. 

MAI^UAL  TRAINmG. 

In  its  general  outlines  the  system  of  education  in  Austria  is  almost 
identical  with  that  of  Germany.    Its  machinery  consists  of  a  series  of 
schools,  supported  wholly  or  in  part  by  the  municipal  authority,  by  the 
government,  or  by  local  societies.    There  are,  for  example,  kindergar- 
tens, primary  schools,  intermediate,  manual  training,  trade,  real,  and 
liigli  schools,  gymnasia,  etc.,  forming  successive  gradations  calculated 
to  facilitate  the  pupil's  progiess  through  all  the  stages  of  his  physical 
and  mental  development  from  infancy  to  maturity.    The  relation  be- 
tween the  several  consecutive  grades,  however,  is  not  so  close  as  this 
statement,  if  left  unqualified,  might  lead  one  to  infer.    In  Austria,  as 
in  nearly  all  civilized  lands,  there  is  a  gap  between  the  kindergarten 
and  the  primary  school  {Volksschule). 

Herr  Riss,  of  Vienna,  a  member  of  the  provincial  diet,  who,  in  the 
(xipacity  of  delegate  from  Austria,  attended  the  manual  training  con- 
gress held  at  Munich,  September  22  and  23, 1888,  and  made  an  inter- 
esting report  before  that  body  of  educators  upon  the  condition  of  the 
work  school  movement  in  Austria,  referred  on  that  occasion  to  this 
defect  in  the  school  system  of  his  native  land. 

iN'one  but  boys  from  11  to  14  years  of  age  are  now  admitted  to  the 
school  shops  supported  by  the  association  for  the  establishment  and 
maintenance  of  school  workshops  in  Cisleithania  {a). 

The  association  fully  recognizes  the  existence  of  the  chasm  in  the 
system,  extending  from  the  first  to  the  fourth  class  of  the  primary  school  j 
and  it  is  of  the  opinion  that  the  aims  of  educational  hand  work  can 
never  be  attained  until  they  are  expanded  in  both  directions  so  as  to 
embrace  the  kindergarten  system  of  Froebel  and  all  grades  above  it  from 
the  first  class  of  the  primary  school  to  the  highest  class  of  the  citizens' 
school  (Burgerschule),  It  is,  according  to  Herr  Eiss,  a  matter  for  regret 
that  the  Austrian  schools  are  not  today  in  a  condition  to  reduce  to 
practical  effect  this  ideal. 

The  object  of  the  school  workshops  is,  first  of  all,  i>edagogic.  The 
aim  is  to  hold  the  shops  in  strict  and  intimate  relation  with  the  school 


a  Ciflleithainia,  this  8i<]e  of  the  Leytha — a  riyer  of  that  name  forming  a  part  of  the 
bonndary  between  Austria  and  Hungary — is  a  local  appeUation  of  Austria,  used  to 
distingQish  that  country  from  Transleitnaniai  that  is,  Hungary. 
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of  theoretical  instruction,  and  it  is  believed  that  this  purpose  is  heai 
subserved  by  selecting  for  shop  construction  such  objects  as  the  pupLTZl 
studies  about  in  the  school.    Katurally,  the  choice  of  objects  depend, 
upon  the  kind  of  school  to  which  the  pupil  belongs.    As  has  been  inc 
cated,  the  Austrian  system  is  not  a  rigid  one,  but  is  adjustable  to  var^?-- 
ing  conditions  and  circumstances. 

Without  presuming  to  decide  which  method  is  to  be  preferred,  ^y^c3 
note  the  difference  between  this  system  of  imparting  manual  instructio 
in  shops  separate  and  apart  from  the  school,  and  the  method  pursued  i 
the  manual  training  schools,  for  example,  at  Saint  Louis,  Chicago,  an 
elsewhere  in  this  country,  where  shop  practice  and  the  ordinary  studio- 
of  the  high  school  grade  are  taught  conjointly  under  one  roof,  and,  f(w 
the  most  part,  by  the  same  teachers.  In  Austria  no  attempt  is  mad- 
to  combine  in  the  same  institution  the  discipline  of  shop  work  and  tui- 
tion in  the  academic  branches  of  the  public  schools. 

In  the  Austrian  school  shops,  according  to  Herr  Kiss,  the  boys  ar< 
tiiught  modelling  in  clay,  wood  carving,  carpentry  (bench  work),  aii( 
card  work.  Each  of  these  exercises,  it  is  explained,  has  a  distinctive 
educational  idea  behind  it.  The  first  two  branches  serve  to  broadei 
and  deepen  the  knowledge  of  drawing  acquired  by  the  pupil  at  schools 
Physical  training  is  the  main  purpose  of  carpentry,  while  card  work^ 
afibrds  illustrations  of  the  applications  of  geometry. 

The  first  school  shop  in  Vienna  was  instituted  by  the  aforementioned 
association  in  the  Neubau  district  August  10,  1883.  It  opened  with  60 
pupils,  classed  in  two  divisions.  The  second  school  shop  followed  on 
February  16,  1887,  with  40  pupils.  The  erection  of  school  shops  is  now 
looked  forward  to  in  the  first,  second,  third,  fourth,  fifth,  and  eighth 
districts  of  Vienna.  In  the  ninth  and  tenth  districts  shops  are  main- 
tained by  other  societies,  whose  discipline  differs  in  some  respects. 

In  Simmering,  two  miles  below  Vienna,  a  school  shop,  patt<3rned  after 
those  in  Vienna,  has  been  founded  through  the  initiative  and  sacrifice 
of  the  teacher.  Wiener-iNcustadt,  the  second  largesjb  city  of  Lower 
Austria,  has,  by  authority  of  the  diet  of  Lower  Austria,  opened  a 
school  shop  iu  the  teachers'  seminary,  located  there  under  the  director- 
ship of  one  of  the  Vienna  pupils.  School  shops  have  also  been  recently 
established  at  Gratz,  Lemberg,  Troppau,  Bielitz,  Niemes,  Prague,  and 
Eeichenberg,  some  conducted  and  equipped  according  to  the  Swedish 
model,  but  most  of  them  formed  on  the  Vienna  system.  At  Prague, 
during  the  vacation  time  of  the  school  year  1887,  a  three  weeks'  course 
in  card  work  was  carried  out. 

As  long  ago  as  1884,  however,  a  course  of  manual  training  for  teach- 
ers was  opened  in  Vienna.  Beginning  October  1,  in  th^t  year,  it  con- 
tinued until  the  end  of  March  1885,  and  thirty  teaehers  from  Vienna 
and  its  suburbs  received  instruction  during  the  course.  The  time 
allotted  to  work  was  two  hours  and  a  half  on  two  evenings  in  the  week. 

Since  then  this  teachers'  course  has  been  maintained  every  year,  and, 
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b  all,  one  hundred  and  forty  teachers  from  Vienna  and  its  vicinity  have 
enjoyed  the  advantages  of  the  instruction.  During  the  vacation  season 
of  1887  (from  July  18  to  August  22)  a  five  weeks'  course  was  conducted 
in  Yienna,  open  to  the  teachers  from  all  the  provinces  of  the  Oisleitha- 
ma  half  of  the  empire.  Ninety-nine  teachers  attended  this  vacation 
eonrse,  of  whom  38  were  from  Bohemia;  10  from  Moravia;  13  from  Gal- 
kia;  5  from  Silesia;  16  from  Lower  Austria;  2  from  Upper  Austria;  1 
fromCarinthia;  7  from  Gamiola;  2  from  the  Tyrol;  and  5  from  Kiis- 
tenland.  This  shows  the  lively  interest  felt  by  titie  profession  in  Austria 
in  the  promotion  of  this  branch  of  instruction. 

During  the  summer  course  of  1888,  28  citizen  school  teachers  and 
primary  school  teachers  were  in  attendance,  together  with  1  imperial 
district  school  inspector,  2  teachers  of  practice  schools,  and  1  director 
of  a  citizens'  school.  The  working  time  in  this  course  was  seven  hours 
a  day,  and  each  hearer  was  required  to  choose  a  principal  and  a  sub- 
ordinate specialty.  It  should  be  added  that  these  teachers  worked 
with  untiring  zeal,  practising  botb  before  and  after  the  appointed  hours. 
Almost  all  of  those  pursuing  the  course  of  1888  enrolled  themselves  for 
the  next  vacation  session.  The  state  grants  a  subvention  for  the  six 
moDths  teachers'  course  of  300  florins  ($102.30)  a  week,  and  the  same 
snm  is  now  appropriated,  through  the  ministry  of  instruction,  for  the 
vacation  course.  Eoyalty,  also,  has  manifested  a  personal  interest  in 
the  work  of  the  association,  his  majesty  Emperor  Franz  Josef  I.  contrib- 
uting 200  florins  ($68.20)  towards  its  support  in  1888. 

The  association  now  has  more  than  300  members,  all  of  whom  are 

active  and  earnest  in  promoting  the  establishment  of  the  school  shops. 

The  teachers  of  Vienna  and,  so  far  as  can  be  ascertained,  of  Austria, 

are,  by  a  great  majority,  friendly  to  manual  training;  and  the  people, 

80  far  as  public  opinion  can  be  known,  are  in  sympathy  with  the  new 

branch  of  instruction,  recognizing  frilly  the  advantages  which  their 

children  derive  from  it. 

Speaking  of  the  future  work  of  the  association,  Herr  Eiss  said: 

I  believe  that  the- association,  which  has  so  far  confined  its  activities 
to  Vienna,  should  now  change  its  tactics,  and  in  the  future  work  for 
the  spread  of  its  cause  throughout  all  Cisleithania  by  the  organization 
of  local  associations,  by  newspaper  articles  and  pamphlets,  by  aiding 
in  the  equiiiment  of  school  shops,  etc. 

In  this  way  the  promise  which  I  made  at  Magdeburg  last  year  will 
be  kept,  that  Vienna,  as  the  most  southerly  point  and  centre  of  the 
manual  training  propaganda,  will  do  her  full  duty. 

In  conclusion,  Herr  Biss  said: 

Vienna  and  Cisleithania  will  labor  indefatigably,  in  concert  with 
Sweden,  France,  and  Germany,  for  the  extension  and  promotion  of 
manual  training. 

From  the  official  and  authoritative  statement  of  Herr  Eiss  we  turn 
to  consider  next  the  history  of  the  manual  training  system  in  certain 
municipalities  of  Austria. 
S.  Ex.  05 ^10 
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At  Badapesth,  for  example,  the  organization  of  manual  training 
schools  was  effected  in  1886.  The  new  system  has  already  almost 
entirely  superseded  the  repetition  schools  {Wiedsr1i6lung$schtUen)  which 
were  formerly  so  common. 

The  reasons  for  the  change  are  given  by  Herr  Josef  Korosi,  director 
of  the  bureau  of  communal  statistics.  He  says  that  parents  often 
objected  to  their  children  attending  the  evening  school  ( Wiederlwlungs- 
schule)  after  working  through  the  day;  andj  as  attendance  was 
optional,  the  classes  were  apt  to  dwindle  to  very  small  proportions. 
At  the  close  of  the  year  only  two  or  three,  often  only  one  pupil,  would 
remain  in  attendance;  that  is,  on  paper,  while  in  fact  the  class  had 
become  extinct. 

To  counteract  this  evil  schools  of  manual  training  were  instituted, 
and  the  attendance  of  apprentices  at  these  schools  was  made  obliga- 
tory. The  fact  that  these  schools  are  properly  classified  as  manual 
training  schools  is  evident  from  the  description  of  their  function,  for 
they  serve  to  supply  apprentices  with  the  theoretical  and  practical 
knowledge  (of  drawing  and  modelling)  which  is  necessary  for  admis- 
sion to  a  trade  school,  where  they  may  continue  their  studies  with  suc- 
cess. There  are  also  preparatory  classes  for  pupils  not  sufficiently 
advanced  to  pursue  the  regular  course  with  profit. 

Tlie  plan  of  studies  in  the  new  schools  requires  a  three  years'  course. 
In  the  preparatory  class,  six  hours  a  week  are  occupied  with  theoretical 
studies,  and  four  hours  with  drawing.  In  the  regular  course,  during 
the  first  year,  ten  hours  a  week  are  allotted  to  the  following  sub- 
jects: Accounts,  literature,  geometry,  free-hand  drawing,  and  model- 
ling. The  second  and  third  years  carry  forward  these  studies,  and 
physics  is  added  to  the  curriculum. 

Only  ten  hours  a  week  are  devoted  in  the  aggregate  to  school  work 
during  any  year  of  the  course;  and  drawing  and  modelling  include  all 
there  is  of  manual  training  at  Budapesth,  for  no  attempt  is  made  to 
familiarize  students  with  wood  turning  or  iron  working  tools. 

Under  the  municipal  statute  every  district  must  maintain  at  least  one 
manual  training  school,  and,  as  a  matter  of  fact,  each  district  has  one 
such  school;  districts  5  and  6  have  two  each,  and  districts  7  and  8  three 
each — sixteen  in  all. 

The  whole  number  of  pupils  enrolled  in  the  sixteen  schools,  for  the 
year  1888-'89,  was  7,357.  Of  this  number  6,499  belonged  to  the  schools 
at  the  close  of  the  year,  and  of  those  belonging  there  were — ^prepara- 
tory class,  1,808;  first  year  course,  2,195;  second  year  course,  1,120; 
third  year  course,  376.  Pupils  are  admitted  to  the  preparatory  classes 
at  the  age  of  9  years  and  upward,  but  the  average  age  is  from  13  to 
17  years.  The  larger  part  of  the  pupils  become  apprentices  of  lock- 
smiths, masons,  carpenters,  tailors,  and  printers. 

At  the  beginning  of  the  period  covered  by  the  report  (1885-1889) 
there  were  six  schools  of  industrial  drawing  in  the  city.  In  1889  all 
but  one  of  them  had  been  discontinued.    The  attendance  at  the  remain- 
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ing  school  lias  steadily  declined  from  1,714  iu  the  year  1885  to  986  in 
1888-'89.  The  principal  reason  for  this  falling  off  in  numbers  is  to  be 
found  in  the  fact  that  the  majority  of  the  pupils  attend  the  manual 
training  schools,  in  which  drawing  forms  a  required  study. 

Another  typical  Austrian  school  of  manual  training  is  described  in 
the  second  annual  report  of  the  State  Imperial  School  for  Artisans  at 
Klagenforth.  We  glean  from  the  pages  of  this  report  all  that  is  perti- 
nent to  oiur  purpose. 

The  Kaiserlich-Kdnigliche  Staats-HandwerJcerscMle  in  Khigcnfurth 
is  essentially  a  manual  training  school,  since  its  object  is  by  means  of 
theoretical  instruction  and  practical  exercises  to  impart  the  knowl- 
edge and  skill  which  are  desirable  as  a  preparation  for  learning  an 
industrial  occupation,  especially  a  manual  trade.  The  teaching  force 
consists  of  the  director  and  9  teachers,  and  2  master  workmen  (1  for 
wood  and  1  for  metal  work)  give  practical  instruction  in  the  shops. 

Architectural,  free-hand,  geometrical,  industrial,  and  technical  draw- 
ing, technology,  commercial  arithmetic  and  commercial  bookkeeping, 
natural  science,  a  knowledge  of  materials,  religious  instruction,  geog- 
raphy, business  customs,  the  German  language,  manual  training,  and 
shop  work  are  the  subjects  taught.  The  term  of  study  and  practice 
in  this  school  lasts  ten  months  in  each  year.  The  number  of  pupils 
for  the  year  I890-'91  was  41,  The  course  requires  two  years  work  for 
its  completion. 

In  connection  with  the  manual  training  school  are  two  other  depart- 
ments—the public  drawing  class  (in  which  the  instruction  lasts  seven 
months,  with  thirty  hours  practice  each  week),  and  the  industrial  con- 
tinuation school,  which  also  gives  a  seven  months'  course,  with  nine 
hours  instruction  each  week. 

During  the  school  year  27  pupils  were  enrolled  in  the  drawing  class, 
and  147  in  the  two  continuation  classes.  For  admission  to  the  first 
class  of  the  manual  training  school,  the  pupil  must  be  twelve  years 
old.  There  is  no  age  limit  for  entrance  into  the  other  departments. 
The  school  is  yet  only  three  years  old. 

It  is  unnecessary  te  attempt  making  a  ftill  enumeration  of  the  Aus- 
trian manual  trainijig  schools,  and  the  only  remaining  institution  of 
this  class  to  which  we  shall  now  direct  attention  is  the  Pddagogium  of 
Vienna.  This  is  described  as  "  unique  of  its  kind,  not  only  in  Austria, 
but  perhaps  in  the  whole  of  Europe,^  since  it  gives  "attention  to  every 
side  of  the  teachers'  training, "  including  in  its  course  exercises  in 
turning  and  sewing. 

It  is  a  normal  school  organized  on  a  peculiar  plan.  It  was  opened  in 
the  autumn  of  1868,  under  the  directorship  of  Dr.  Frederick  Dittcs,  with 
a  three  year's  course  of  instruction.  Dr.  Emil  Hannak,  speaking  of 
the  school  at  that  period,  says :  ^^  The  Pddagogiujn  soon  won  for  itself 
a  reputation  reaching  far  beyond  the  boundaries  of  Austria,  and  was 
frequently  sought  by  teachers  from  southeastern  Europe." 
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Ill  1881  the  Padagogium  was  reorganized.  As  Dr.  Dittes  had  re- 
signed, Dr.  Emil  Hannak,  director  of  the  seminary  established  at  Wiener- 
Neustadt,  and  previously  engaged  under  Dr.  Dittes  at  the  Pad<igogium, 
was  called  to  the  head  of  the  institution,  and  entrusted  with  the  man- 
agement of  the  same. 

This  institution  had  its  origin  in  the  conviction  that  the  well-being 
of  the  public  schools  depends  upon  the  careful  training  of  the  teachers 
in  all  that  pertains  to  the  acquisition  of  knowledge,  the  art  of  imparting 
it,  and  the  best  methods  of  instruction,  supplemented  by  experimental 
practice  in  teaching  under  competent  supervision. 

CONTINUATION  AND  TEADE  SCHOOLS. 

Continuation  schools  {Fortbildungsschulen)  in  the  sipaller  cities  assume 
a  general  character.  Apprentices  and  young  workingmen  of  all  trades 
are  assembled  indiscriminately  in  the  same  school  rooms;  and  while 
general  subjects  of  education  are  imparts  to  all  alike,  special  theoret- 
ical instruction  pertaining  to  the  trade  of  the  individual  pupil  is  given 
to  him.  For  instance,  the  shoemaker  is  iustnicted  in  the  anatomy  of 
the  foot,  and  his  drawing  models  are  feet,  boots,  shoes,  etc.  The  tailor 
is  instructed  in  the  general  anatomy  of  the  human  body  and  must  draw 
patterns  of  clothing  according  to  certain  measurements^  and  so  ou  for 
all  the  other  trades  where  feasible.  But  no  practical  instruction  is  given, 
no  actual  tuition  in  the  use  of  tools. 

In  the  large  cities  like  Vienna,  for  example,  every  prominent  trade 
has  its  own  Forthildungaschule^  supported  by  the  guilds  composed  of 
the  owners  of  trade  establishments.  Thus  there  are  schools  for  car- 
penters, joiners,  turners,  painters,  printers,  confectioners,  watch- 
makers,  locksmiths,  etc. 

This  tendency  to  establish  special  schools  is  seen  in  Vienna  in  a 
Fortbildungsschule  for  restaurant  waiters.  In  this  school  instruction 
is  given  in  French,  in  deportment,  in  the  first  principles  of  callisthenics, 
and  in  rapid  conunercial  calculation.  The  school  is  supported  by  hotel 
keepers  and  restaurant  owners,  who  send  there,  for  a  few  hours  each 
day,  boys  that  wish  to  become  expert  waiters. 

OeicerbeschuUn  are  true  trade  schools  of  a  high  grade.  A  pupil 
entering  one  of  these  becomes  a  ftdl-fledged  workman  at  graduation. 
All  Oeicerhcschulen  in  Austria  are  conducted  in  strict  accordance  with 
one  model — the  Oewerbe-Museum  in  Vienna,  which  exercises  a  general 
supervision  over  that  class  of  schools.  All  the  drawing  and  clay  mod- 
els are  the  same  throughout  the  empire,  and  it  may  be  safely  asserted 
that  when  one  has  seen  one  school  he  has  virtually  seen  all  of  them. 

These  schools  are  scattered  over  the  whole  of  Austria,  and  they  are 
located  mainly  with  a  view  to  supply  the  wants  and  necessities  of  the 
geographical  position.  The  schools  for  weaving  and  knitting  and  the 
manufacture  of  textiles  in  general  are  nearly  all  located  in  Bohemia^ 


CHAP.    II. INDUSTRIAL   EDUCATION   IN   AUSTRIA.  149 

Moravia,  and  Silesia,  the  inhabitants  of  the  provinces  named  having 
pursued  these  industries  from  time  immemorial. 

The  schools  of  artistic  wood  carving  are  found  for  the  most  part  in 
the  Tyrol  and  in  Styria  and  Garinthia,  whose  inhabitants  are  appar- 
ently endowed  by  nature  with  a  special  talent  for  this  class  of  work. 

Schools  for  the  building  trades,  etc.,  may  be  found  everywhere,  while 
schools  for  special  trades  are  located  in  certain  isolated  spots  where  it 
is  deemed  necessary  by  the  government  to  create  or  foster  home  indus- 
tries. 

All  recognized  trades  and  branches  thereof  are  represented  by  schools, 
for  example,  of  the  art  trades,  building  trades,  machine  industry,  chem- 
ical industry,  textile  industry,  lace  making,  every  species  of  wood 
working,  stone  and  marble  cutting,  willow  working,  pottery,  brass 
working,  glass  industry,  gunsmithing,  locksmithing,  watchmaking, 
iron  and  steel  industry,  musical  instrument  making,  of  jewel  manufact- 
uring, and  of  leather  working. 

In  order  to  exemplify  the  methods  of  instruction  pursued  in  the  Aus- 
trian trade  schools  and  to  convey  to  the  mind  of  the  reader  a  distinct 
idea  of  the  variety  of  branches  taught  and  the  results  attained  in  the 
Fackchulen^  we  select  a  few  of  the  establishments  of  this  character  for 
detailed  description,  beginning  with  the  school  of  the  wood  working 
industry  at  Bruck. 

The  school  year  1890-'91,  which  the  present  report  covers,  is  the  tenth 

of  the  existence  of  the  Royal  School  of  the  Wood  Working  Industry 

(Kmerlich-Konigliche  Fa^Jischule  fur  Holzindustrie)  at  Bruck  on  the 

Mur.   The  school  year  began  September  15, 1890,  and  closed  July  31, 

1891.   During  the  year  34  regular  trade  pupils  {Fachschuler)  were 

enrolled,  of  whom  26  were  in  the  division  for  joiners  and  furniture 

makers,  7  in  the  carpentry  division,  and  1  in  the  turning  department. 

Six  of  the  number  were  new  members,  and  28  were  hold-overs  from  the 

preceding  year.    Of  the  whole  number  2  are  dead,  2  left  the  school  in 

the  coarse  of  the  year  and  chose  a  different  calling,  and  30  remained  to 

the  clo^e  of  the  year. 

In  addition  there  were  17  young  people  in  attendance  as  extraordi- 
nary pupils,  11  of  whom  were  unemployed  laborers,  who  desired  to 
improve  their  education  during  the  winter  season.  All  of  these  were 
day  school  pupils,  but,  besides,  instruction  was  given  in  two  classes 
of  the  industrial  continuation  school  (Fortbildungsschule)  connected 
with  the  Fachachule.  These  classes  were  held  in  the  evenings  and  on 
Sondays,  and  boys  only  were  received  as  pupils. 

The  term  began  October  15, 1890,  and  closed  May  16, 1891.  In  the 
first  year's  course  52  apprentices  were  enrolled;  in  the  second,  15,  The 
teaching  staflf  of  this  wood  working  school  consists  of  the  director  and 
5  assistants,  4  of  whom  are  master  workmen.  Four  additional  teachers 
are  employed  as  helpers,  though  not  on  the  regular  force.  The  subjects 
taught  are  special  and  industrial  drawing  for  builders  and  cabinet- 
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milkers,  free-hand  drawing,  shades  and  projections,  architectaral  draw — 
ing,  wood  turning,  religion,  geography,  correspondence,  business  forma^ 
arithmetic,  bookkeeping,  shop  practice,  etc. 
Following  are  the  statistical  data  of  the  first  decade  of  the  Bruel 

Faehschule: 

ATTENDANCE  AT  THE  BRUCK  FA0ffSCnULE,lBSl-19Ql, 


Year. 


1881-'82 
1882-'83 
188;i-'&4 
18vS4-'85 
1885-'86 
188«-*87 
1887-'88 
1888-'89 
1880-90 
18iM)-'91 


Pupils. 


Enter- 
ing. 


8 
17 
30 
33 
28 
20 
22 
36 
45 
34 


At  end 
of  3'ear. 


8 
17 
28 
26 
22 
20 
20 
32 
37 
30 


Gradu- 
ated. 


2 

5 
6 

4 
7 
2 
5 

4 


Pupila  in  each  trade. 


Joiners 


7 
14 
24 
18 
15 
13 
11 
24 
35 
26 


Pattern- 
roaken». 


2 
5 

9 
8 


2 
1 


Type- 
cuttors. 


1 
1 
1 
1 


Turn- 
era. 


2 
S 
3 
4 
5 
1 
1 


Carpe-xa- 
tera- 


A, 


In  the  continuation  classes  of  this  school  there  were,  besides,  10 
.  pupils  during  the  year  1890-'91. 

Griitz  is  the  seat  of  a  flourishing  state  industrial  school  {Kaiserlich- 
Konigliche  Staats-Oewerbeschule),    Herr  Karl  Lauzil  is  director.    With 
him  are  associated  13  professors,  many  of  whom  are  eminent  men.    In 
the  supplementary  list  are  the  names  of  29  additional  instructors,  4  of 
whom  are  female  specialists  in  the  art  of  embroidery. 

There  are  four  divisions  of  the  school :  A,  the  division  of  the  building 
trades;  B,  the  industrial  art  division;  O,  the  public  drawing  and 
modelling  school  (for  pupils  of  either  sex) ;  D,  the  industrial  continua- 
tion school  (for  apprentices  and  helpers  in  the  building,  machinist,  and 
other  industries). 

During  the  sdiool  yccir  1890-'91  there  were  in  all  812  pupils  enrolled 
in  this  school,  distributed  as  follows:  Division  A,  202;  division  B,  111; 
division  0,  81;  division  D,  418. 

The  length  of  the  course  varies  for  the  several  specialties.  In  divi- 
sion A,  for  example,  five  winter  sessions  are  requisite  for  completing  the 
course  for  masons,  practical  builders,  etc  For  joiners  and  locksmiths 
the  course  in  this  division  is  of  three  years'  duration.  In  division  B 
the  course  for  modellers  is  of  four  years'  extent;  for  ceramic  painting, 
three  years;  for  the  wood  and  metal  industries,  four  years  each;  for 
white  embroidery,  two  years;  for  color  embroidery,  three  years.  In 
division  0  there  is  no  fixed  term  of  study.  In  division  D  the  course  is 
for  three  years. 

The  course  of  instruction  in  the  classes  of  division  A  for  builders  and 
masons  lasts  five  years,  and  embraces  the  following  studies:  First  yea«r, 
German  language,  geography,  accounts,  geometry,  geometrical  draw- 
ing, elements  of  free-hand  drawing,  calligraphy;  second  year,  German, 
business  forms,  accounts,  natural  science,  geometry,  projections,  free- 
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liand  drawing,  calligrapliy,  the  building  art,  architectural  draxWngj 
tiiirdyear,  German,  business  principles  and  commercial  bookkeeping, 
sliades  and  projections,  architectural  drawing,  knowledge  of  building 
materials,  building  art  (wood),  architecture  for  stone  masons,  algebra, 
free-hand  drawing  from  modehj,  study  of  architectural  forms,  architect- 
nral  drawing  and  modelling;  fourth  year,  principles  of  the  building  art, 
rural  architecture,  study  of  architectural  forma,  architectural  drawing, 
arcliitectnre  (stone  and  iron),  free-hand  drawing,  projections,  street 
building  and  hydraulics,  modelling,  etc.;  fifth  year,  architecture,  men- 
suration, street  construction  and  hydraulics,  projections,  fieehand 
drawing. 

In  division  B  there  is  a  common  FacJischule  of  industrial  art,  a  Fach- 
ickuU  (with  workshop)  of  pottery,  and  special  schools  of  the  wood 
and  iron  industries,  with  shops.  The  studies  in  this  division  are 
as  thorough  as  in  the  preceding  one,  of  which  we  have  given  the  pro- 
gramme in  detail. 

In  division  C  (the  public  drawing  and  modelling  school  for  men  and 
women)  the  instruction  is  specialized  according  to  the  needs  and  the 
previous  attainments  of  the  pupils.  Modelling  in  wax  and  clay,  the 
technics  of  painting,  ceramics,  etc.,  are  the  branches  pursued. 

Industrial  and  machine  drawing,  free-hand  and  geometrical  draw- 
'^Ki  commercial  arithmetic,  bookkeeping,  and  business  usages  are  the 
chief  subjects  taught  in  division  D  to  the  evening  and  Sunday  classes 
for  apprentices  and  helpers. 

There  is  a  special  three  years'  course  in  the  ^oc^sc/tw^  of  embroidery, 
consisting  of  instruction  in  drawing,  the  study  of  patterns  and  materi- 
als, the  technology  of  embroidery,  from  studies  in  the  art  of  embroid- 
ery, pattern  cutting,  etc. 

Those  who  have  completed  the  course  in  the  lower  divisions  of  the 
school  of  artistic  embroidery  may  pursue  a  practical  working  course  in 
the  estabUshment,  in  which  they  can  exercise  themselves  in  undertak- 
ings of  greater  difficulty,  thereby  rendering  easy  the  transition  from 
the  school  to  practical  life. 

At  Innsbruck  is  another  state  industrial  school  {Kaiserlich-KomgUche 
StaaU'Gewerbesehule)^  with  which  there  is  connected  a  FacJischule  at 
Hall,  in  the  Tyrol.  The  director  is  Herr  Johann  Deininger,  with  whom 
are  associated  9  professors  and  5  master  workmen  as  instructors  in  the 
industrial  school.  Besides  these,  3  master  workmen  act  as  teachers  in 
the  Fachschule  at  Hall. 

There  are  six  divisions  of  this  industrial  school:  The  building  trades 
division;  industrial  art  division;  special  course  for  makers  of  instru- 
ments of  precision;  drawing  course  for  women  and  girls;  industrial 
continoation  school;  public  drawing  school  for  men. 

The  Hall  FacJischule  has  two  divisions :  For  wood  carving  and  join- 
ery, with  shops;  and  Sunday  courses. 
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During  tlie  school  year  1890-'91  there  were  272  regular  pupils  in  all 
departments  of  the  school  in  the  winter  course,  163  in  the  summer 
course,  and  72  guests  {Hospitanten)^  i.  «.,  attendants  of  the  continua- 
tion classes  and  the  Sunday  courses. 

The  organization  of  the  Innsbruck  Industrial  School  and  its  courses 
of  instruction  are  almost  identical  with  those  of  the  Gratz  school.  Tho 
sx)ecial  course  for  makers  of  instruments  of  precision  comprises  three 
sections — one  for  makers  of  cutting  instruments,  one  for  makers  of 
electrotechnical  apparatus,  and  one  for  makers  of  the  parts  of  clocks 
and  watches. 

A  collection  of  models  of  wood  carving,  designed  especially  for  use 
in  furniture  decoration,  is  a  part  of  the  equipment  of  this  school.  The 
list  includes  ninety-seven  specimens  of  leaves,  buds,  flowers,  and  other 
ornamental  designs. 

The  workshops  for  instruction  in  mechanic  arts  at  Klagenfurth 
(constituting  a  Fachschule  fur  das  Maschinengewerbe)  are  intended  to 
instruct  the  pupils  of  the  higher  real  school  in  mechanics,  and  also  to 
afford  an  opportunity  for  metal  and  wood  workers  to  educate  themselves 
in  the  fundamental  principles  of  their  specialties. 

The  course  occupies  three  years.  The  school  year  1890-'91  opened 
September  16.  Twenty-seven  new  pupils  entered  the  school  at  that 
time,  who,  with  the  42  pupils  of  the  preceding  year,  made  up  a  class 
of  69  regular  students  at  the  beginning  of  the  school  year.  The  faculty- 
consists  of  tho  director,  2  special  teachers,  5  master  workmen,  and  6 
professors  giving  theoretical  instruction. 

In  the  theoretical  department  are  taught  German  and  geography, 
natural  history,  physics  and  chemistry,  electrical  science,  and  bookkeep- 
ing. The  director  himself  oversees  the  instruction  in  the  shops,  and 
teaches  mechanics  and  technology.  Free-hand  and  machine  drawing, 
arithmeticand  geometry,  are  taught  by  another;  technology,  calligraphy, 
etc.,  by  a  third.  Machine  construction,  carpentry,  the  elements  of  the 
locksmith's  trade,  patternmaking,  and  smith  work  are  practically  taught 
by  master  workmen,  one  for  each  specialty. 

A  special  course  for  locomotive  firemen  and  engineers  was  instituted 
in  1889.  The  first  term  in  this  course  opened  in  November  1890,  and 
24  pupils  attended  it.  Sixteen  attended  the  second  course,  which 
bcf?an  in  March  1891. 

At  Salzburg  there  is  a  state  industrial  school  {KaiserUch-Konigliche 
StaatsOeioerbeschule)^  with  a  continuation  school  annex.  The  director 
is  assisted  by  20  associate  professors  and  special  teachers. 

There  are  four  departments  of  the  school,  comprising  a  building 
trades  department,  an  industrial  art  department,  a  public  drawing  and 
modelling  department,  a  department  of  female  employments  and  free- 
hand drawing. 
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The  Statistics  of  attendance  for  the  year  1890-'91  were  as  follows:    ' 


Department. 


Bafldin|tndea  diylBioii 

ludn^tnal  art  diviaiou : 

Ctrring,  modelluig,  eto 

Dravio^  and  textile  work  for  adult  tromen. 

Public  dnwine  and  modelling  room 

CoDtiniution  school ., 

Total , 


.  ^> 


Papila. 


Winter. 


138 

27 

42 

11 

188 


406 


Summer. 


27 

25 

35 

7 

109 


203 


At  Triest  there  is  an  industrial  school  {Kaiaerlich-Kdnigliche  Staats- 
Gemrheschule  or  Impef^iale  Beale  Scuola  Indmtriale)^  which  has  five 
divisions:  An  advanced  industrial  school,  which  has  a  section  of  the 
building  trades  and  a  mechanical  section,  each  with  a  four  years' 
course;  a  master  workmen's  school,  with  a  special  school  of  the  wood  in- 
dastry,  a  special  school  of  the  stone  industry,  and  a  special  school  of 
decorative  painting;  an  evening  and  Sunday  school,  with  a  building 
trades  section,  an  industrial  art  section,  and  a  mechanical  section,  each 
with  a  thi-ee  years'  course;  a  general  continuation  school,  with  a  two 
years' course;  and  a  division  of  embroidery,  with  a  three  years'  course, 
aud  lace  making,  with  a  one  year's  course. 

The  programme  of  this  school  is  published  in  Italian  and  German, 
both  languages  being  used  in  the  class  room. 

The  advanced  industrial  school  (hohere  Oewerbeschule)  aims  to  impart 
the  special  knowledge  necessary  for  the  principal  branches  of  the  build- 
ing and  mechanical  trades.  The  plan  of  studies  includes  arithmetic, 
geometry,  physics,  chemistry,  drawing,  etc.  The  tuition,  payable  in 
advance,  is  7  florins  ($2.39)  per  semester  for  citizens  of  Austria,  and  20 
florins  ($6.82)  for  foreigners.  Pupils  must  provide  themselves  with  ma. 
terials  and  instruments  for  drawing  and  writing,  but  the  school  supplies 
patterns  and  models. 

The  master  workmen's  division  of  the  school  ( WerJcmeistey'schule)  is 
intended  for  the  education  of  intelligent  craftsmen  in  the  specialties  of 
wood  work,  stone  work,  and  painting.  The  section  of  wood  work  has 
furniture,  turning,  and  wood  carving  shops.  A  special  school  {Fachschule) 
of  the  stone  industry  furnishes  instruction  in  the  art  of  sculpture,  and 
there  is  a  special  school  of  decorative  painting  for  pupils  in  that  art.  In- 
struction begins  about  the  middle  of  September  each  year,  and  closes 
ill  the  middle  of  July.  The  full  course  in  wood  work  and  sculpture  oc- 
cupies 8  semesters;  in  decorative  painting,  5  semesters.  Tuition  in  this 
division  costs  the  Austrian  pui^il  5  florins  ($1.71);  the  foreigner,  16 
florins  ($5.12). 

The  evening  and  Sunday  school  {Abeiid-  und  Sonntagsschule)  is  de- 
signed for  apprentices  and  helpers  in  the  building,  industrial  art,  and 
mechanic  trades.    There  are  in  this  school  the  following  special  courses : 
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Special  courses  intlie  building  trades  for  masons,  arcliitects,  and  car- 
penters, for  stonecutters,  for  joiners,  for  locksmiths;  special  course  in 
the  industrial  arts  for  sculptors  and  modellers,  for  furniture  makers  and 
cabinetmakers,  for  artistic  locksmiths,  lithographers,  and  decorative 
painters;  special  course  in  the  mechanical  industries  for  machinists, 
for  mechanics  and  watchmakers.  The  instouction  in  each  of  these 
courses  continues  three  years.  At  least  ten  hours  a  week  are  required 
for  instruction  throughout  the  course.  On  Sundays  from  8  a.  m.  to  12  m. ; 
and  for  tjivee  days  in  the  week,  from  6.30  to  8.30  p.  m.  Every  pupil 
pays  an  admission  fee  of  1  florin  (34  cents)  each  year,  and  this  sum 
is  applied  to  the  increase  of  the  school  appliances.  Certificates  of  at- 
tendance are  given  at  the  end  of  the  year,  and  at  the  close  of  a  three 
years'  course  a  leaving  certificate  {Ahgangs  Zeugniss)^  as  it  is  awkwardly 
styled,  is  granted  to  each  pupil. 

The  evening  continuation  school  {allgemeine  gewerhlicJie  Forthildungs- 
schule)  is  a  school  of  a  more  general  character  than  the  preceding.  It 
gives  a  two  years'  course  of  instruction,  and  serves  as  a  feeder  to  the 
other  departments  of  the  institution. 

The  last  division  has  two  sections,  a  special  school  of  lace  making 
{Fachschule  fur  Spitzenarbeiten),  with  a  one  year's  course;  and  an  em- 
broidery school  {Fachschulefur  Kunststiclcerei)^  with  a  two  or  three  years' 
course.  There  are  daily  sessions  of  these  schools  on  all  week  days, 
from  9  to  4  in  winter,  and  in  summer  from  9  to  6  o'clock.  Instruction 
is  also  given  in  the  several  specialties  every  Sunday  from  9  to  12.  The 
conditions  of  admission  are  that  the  pupil  must  be  14  years  old,  must 
bring  a  certificate  from  the  public  school  ( VolJcsschuU),  must  possess 
some  skill  in  lace  making,  in  plain  embroidery,  and  in  drawing.  The 
tuition  is  2  florins  (68  cents)  per  half  year  for  regular  pupils;  for 
guests,  5  florins  ($1.71);  for  foreign  students,  15  florins  ($5.12). 

The  general  studies,  pursued  to  a  greater  or  less  extent  in  all  divis- 
ions of  the  school,  include  the  Italian  and  German  languages,  geogra- 
phy, physics,  chemistry,  algebra,  geometry,  free-hand  and  geometrical 
drawing,  topography,  penmanship,  mechanics,  architectural  drawing, 
mensuration,  hydraulics,  bookkeeping,  and  technology. 

The  Technological  Industrial  Museum  of  Vienna  {Kaiserlich-Konigliche 
Teclmologisches  Qewerhe-Museum)  was  opened  in  1879.  On  October 
26, 1889,  it  completed  the  first  decade  of  its  existence.  This  museum 
was  founded  by  the  Industrial  Society  of  Lower  Austria  on  the  model 
of  the  Conservatoire  des  Arts  et  Metiers  in  Paris.  The  project  had  been 
under  consideration  for  several  years.  Many  financial  difficulties  were 
encountered,  but  at  last,  in  March  1879,  it  was  decided  to  make  a  be- 
ginning by  establishing  a  section  for  wood  industries,  leaving  the 
fui'ther  development  of  the  scheme  for  a  museum  to  be  accomplished  at 
a  later  period,  according  to  the  needs  and  possibilities  that  might  ap- 
pear. 
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Without  following  out  the  detiiils  of  its  growth,  the  statistics  of 
atteudaDce  for  the  decade  may  be  cited  here: 


Year. 

FnpilB. 

Year. 

Pupil*. 

IgTiVM 

(K) 

92 

109 

224 

1884-'85 

228 

1K:?V81 

lH85-'f»6 

309 

1S>» -S3 

1886-'«7 

ruo 

l*^»  "iCl 

l.S87-'88 ■ 

353 

lgC.'34 

lB88-*89 

400 

The  director  of  the  Vienna  Museum  is  Herr  W.  F.  Exner.  In  the 
section  of  wood  industry  there  are  three  professors,  an  assistant,  and 
a  master  workman  on  the  teaching  staff.  In  the  chemical  section  there 
-  are  four  professors,  an  assistant,  and  a  master  workman.  In  the  sec- 
tiou  of  metal  industries  and  electrotechnics  are  a  professor,  an  adjunct 
professor,  an  assistant,  three  master  workmen,  and  two  special  teach- 
ers. There  is  also  a  brewing  section,  called  the  Austrian  Experiment  Sta- 
tion for  Brewing  and  Malting  {Oesterreichisehe  Versuchsstation  fiir 
Brauerei  und  Mdlzerei).  At  the  head  of  this  section  is  a  professor, 
Tfith  two  adjunct  professors,  an  assistant,  a  superintendent  of  machin- 
ery, an  engineer,  etc. 

Standing  committees  and  societies  connected  with  the  museum  do 
much  to  promote  the  success  of  the  several  sections.  Twelve  such 
organizations  are  reported.  Through  their  agency  laboratories  have 
been  opened  in  the  museum  for  experimental  work  in  paper  manufact- 
nre;  in  the  chemistry  of  dyeing;  in  rendering  wood  fireproof  by  satu- 
ration with  non-infiammable  materials;  in  the  composition  of  asphalt; 
in  making  matches  non-poisonous,  etc.;  in  discovering  new  means  of 
disinfection,  new  explosives,  etc. 

There  is,  besides,  a  special  course  of  instruction  with  evening  and 
Sunday  classes.  In  this  section  the  teaching  is  conducted  by  means 
of  lectures  for  the  most  part.  The  subjects  discussed  have  a  direct 
bearing  upon  practical  industries.  For  examx)le,  the  mechanical  and 
chemical  technology  of  wood  and  metiils,  the  most  important  building 
^oods,  industrial  hygiene,  workshop  equipment,  etc.,  were  among  the 
topics  of  the  year  1889-'90. 

In  the  electrotechnic  section  instruction  is  given  on  batteries  and 
accamulators,  the  telegraph,  telephone,  electric  clocks,  dynamoelec- 
trical  machines,  etc  Technical  drawing  for  joiners  and  cabinetmakers, 
and  for  machinists  and  locksmiths,  is  taught  in  special  evening  and 
Sunday  courses.  So,  also,  instruction  is  given  in  commercial  book- 
keeping, industrial  comi^utations,  and  the  system  of  calculation  for 
metal  and  wood  work. 

The  programme  of  the  8i)ecial  schools  of  the  museum  for  the  school 
fear  18Dl-'93  indicates  that  a  new  course  has  been  added  under  the 
title  of  school  of  the  chemistry  of  dyeing  {Seminar  fur  Tinctorial' 
CJiemie),    The  design  of  this  section  is  to  ground  pupils  in  a  knowl- 
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edge  of  general  chemistry,  of  tlie  manipulations  of  qualitative  and 
quantitative  analysis,  and  to  train  them  by  experimental  work  in  the 
laboratory  for  independent  research  in  their  special  callings,  as  chem 
ists  of  dyes,  colorists,  master  dyers,  etc. 

At  Villach  there  is  a  special  school  of  wood  industries  {Kaiserlich- 
KonigUche  Fachachule  fUr  JEColzindustrie), 

The  school  year  1890-'91 — the  nineteenth  since  the  establishment  of 
the  institution — ^began,  in  accordance  with  the  announcement  of  the 
programme,  September  16, 1890,  and  closed  July  31, 1891.  The  indus- 
trial and  mercantile  continuation  schools  (connected  with  the  FacJi- 
BcliuU)  and  the  course  in  stenography  opened  October  6,  1890,  and  con- 
tinued until  the  end  of  May  1891. 

The  Fachschule^  in  the  strict  sense  of  the  term,  is  a  day  school,  taught 
by  the  director  and  ten  associate  teachers.  The  continuation  depart- 
ment is  an  evening  school,  with  twelve  instructors,  four  of  whom  are 
also  teachers  in  the  day  department. 

A  two  years'  preparatory  course  was  arranged  for  the  opening  of  the 
school  year  1891-'92,  and  it  probably  went  into  effect  at  that  date. 
The  regular  course  in  the  Fachschule  lasts  four  years. 

In  this  school  there  is  a  section  of  drawing  and  modelling  for  men; 
a  similar  section  for  women;  one  for  pupils  of  the  Volksschule;  a  sec- 
tion for  evening  instruction  (two  years'  course  in  this  industrial  contin- 
uation school);  a  mercantile  continuation  course  of  like  duration;  and 
a  course  of  stenography. 

In  the  preparatory  course  reading,  writing,  accounts,  and  drawing 
occupy  the  first  year;  special  courses  in  drawing  (bmlding,  technical, 
industrial,  mechanical),  commercial  accounts,  commercial  bookkeeping, 
and  modelling  occupy  the  second  year. 

In  the  day  school  of  wood  work  there  are  subdivisions  for  cabinet- 
making,  joinery,  wood  carving,  and  wood  turning.  In  each  of  these 
specialties  the  course  lasts  four  years.  The  conditions  of  admission 
are  that  the  pupil  must  have  completed  the  Volksschule  studies  and 
possesses  sufficient  bodily  strength  to  pursue  the  course  profitably. 

Free-hand  and  geometrical  drawing,  shades  and  projections,  drawing 
from  models,  architectural  form  study,  drawing  for  furniture  makers 
and  joiners,  carvers,  and  turners,  modelling,  arithmetic,  geometry,  lan- 
guage and  business  usages,  commercial  bookkeeping,  the  elements  of 
the  technology  of  wood,  finishing  and  practical  instruction  in  furniture 
making,  joinery,  wood  carving,  and  wood  turning  are  the  subjects  taken 
up  in  the  regular  Fachschule, 

The  industrial  continuation  school  gives  to  apprentices  special  theo- 
retical and,  as  far  as  practicable,  actual  shop  work  instruction  in  each 
industrial  art  specialty  and  technical  or  commercial  pursuit  which  is 
needed  in  the  exorcise  of  their  respective  callings.  Attendance  upon 
this  instruction  is  obligatory  for  all  apprentices. 

The  mercantile  continuation  course  aims  to  teach  apprentices  to  trades 
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tbose  teclmical  and  commercial  specialties  wliicU  are  of  importance  in 
&e  business  of  a  merchant.  The  subjects  taught  are  the  German  Ian- 
gaage,  trade  geography,  arithmetic,  and  penmanship  in  the  first  year; 
in  the  secoud  year  course,  correspondence,  accounts,  bookkeeping, 
knowledge  of  goods,  mercantile  accounts,  and  the  laws  of  trade  and  of 
business.  The  courses  in  drawing  and  stenography  are  of  indefinite 
doration.  The  enrolment  in  all  departments  for  the  school  year  1890-'91 
was  400.  These  were  distributed  as  follows:  Day  school,  60;  public 
drawing  school  (women),  16 ;  public  drawing  and  modelling  school  (men), 
30;  drawing  and  modelling  pupils  (Volkaschule),  98;  preparatory  divi- 
sion, 44;  industrial  continuation  school,  126;  mercantile  continuation 
school,  28;  stenographers'  course,  8. 

Of  the  73  day  school  pupils  who  have  finished  the  course  of  instruc- 
tion at  this  establishment  since  1377  (inclusive  of  those  graduated  in 
the  year  of  the  report)  2  are  dead,  65  remain  in  the  occupation  learned 
in  the  school,  and  6  have  made  choice  of  a  different  life  work. 

The  subjoined  particulars  afford  a  general  idea  of  the  station  in  life 
of  the  65  graduates: 

OCCUPATIONS  OF  GRADUATES. 


OccnpatioK 

DwigBew 

Director  of  manu&ctiiriiig  estftbUshineiit 
foremea: 

Jofficxf 

^  Ma«oD8 

Helwn: 

Joiners 1 

XasooB 

Turner*  

umaitary  MTvloo 


Gradii* 
ates. 


2 
1 

2 
2 

12 
8 
2 
6 


Occupation. 


Independent  master  workmen: 

Carpenters 

Joiuen 

Furniture  makers 

Masons : 

Stuflenta : 

Vienna  Art  Industrial  School . 

Vienna  Technological  Museum 
Teachers,  industrial  Fachsehulen . 

Total 


Gradu- 
ates. 


S 
4 

6 
9 

8 
2 

4 


65 


The- data  for  the  foregoing  summary  were  obtained  by  means  of  cir- 
cular letters  from  the  school,  in  which  the  graduates  were  solicited  to 
Btate  their  position  in  life,  their  income,  and  give  their  conclusions  con- 
cerning such  things,  noting  whether  they  were  satisfied  with  their 
Bituation,  and  what  influence  the  training  of  the  Fachschule  had  exer- 
cised upon  them  and  their  condition. 

It  is  to  be  regretted  that  there  is  not  space  to  reproduce  a  part  of  the 
highly  interesting  answers,  even  in  an  abbreviated  form.  In  general, 
it  may  be  said  that  the  most  of  the  pupils  are  content  with  their  con- 
dition in  life;  that  some  of  them  have,  after  severe  struggles,  attained 
to  a  favorable  position ;  and  that  finally  all,  without  exception,  recog- 
nize the  value  of  the  Fachschule  training,  and  sometimes  give  expres- 
sion to  their  gratitude  for  it  in  an  extravagant  fashion. 

The  best  situation  held  by  one  of  the  former  pupils  is  that  of  director 
of  a  pottery  manufactory  at  Bonn.  The  salary  attached  to  the  position 
Is  3,000  marks  ($714),  in  addition  to  which  he  receives  other  fees  amount- 
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ing  to  1,000  or  1,500  marks  ($238  or  $357).    Then  come  the  teachers  ia 
the  Fachschnle.    The  lowest  wages  are  reported  by  a  pupiJ  who  went  to- 
work  at  Gratz  at  6  florins  ($2.05)  a  week.    Between  these  extreme*^ 
there  lie  Tery  many  grades,  which  are  partly  dependent  upon  loca^ 
conditions.    Higher    salaries  are    paid    abroad  than   at    home.    At^ 
Munich  a  joiner  receives  from  3  to  5  marks  (71  cents  to  $1.19)  a  day^ 
a  cabinetmaker,  21  marks  ($5)  a  week;  a  mason,  28  to  30  marks  ($6.6& 
to  $7J.4)  a  week.    Most  pupils  give  2  to  4  florins  (08  cents  to  $1.36)  2^ 
day  as  the  amount  of  their  income.    In  Austria  helpers  report  tiiieii" 
monthly  incomes  at  24  florins,  32  florins,  40  florins,  and  50  florins  ($8.18,. 
$10.91,  $13.04,  and  $17.05) ;  master  workmen  and  foremen,  48  florins  to 
70  florins  ($16.37  to  $23.87)  a  week. 

The  commercial  schools  (Randelsschulen)  of  Budapesth  are  organized 
on  a  plan  similar  to  that  of  other  commercial  schools  of  Austria,  but- 
with  certain  differences.  Under  the  law  of  the  people's  schools  a  boy 
can  not  be  apprenticed  until  he  has  attained  his  twelfth  year  and 
passed  through  the  sixth  class  of  the  elementary  school.  From  the 
elementary  school  the  pupil  passes  to  the  lower  grade  of  the  commercial 
school,  attendance  in  which  is  obligatory.  These  schools  have  a  three 
years'  course,  with  seven  hours  of  study  per  week.  The  students  arc  for 
the  most  part  clerks  and  apprentices  in  mercantile  business. 

In  the  lower  commercial  schools  the  course  includes  reading,  mer- 
cantile arithmetic,  bookkeeping,  correspondence,  a  knowledge  of  salable 
goods,  national  economy,  etc. 

The  higher  commercial  schools  approach  more  nearly  to  the  character 
of  special  schools.  Yet,  besides  commercial  specialties,  they  make  pro- 
vision for  teaching  various  branches  of  general  knowledge. 

Pupils  are  admitted  to  these  schools  at  the  age  of  14.  The  first  year's  ' 
course  consists  of  instruction  in  the  Hungarian,  German,  and  French 
languages,  geography,  history,  mathematics,  chemistry,  technology, 
physics,  commercial  arithmetic,  business  methods,  correspondence,  and 
accounts;  altogether,  thirty  hours  a  week.  In  the  second  and  third 
years  the  same  subjects  are  continued,  with  the  addition  of  bookkeep- 
ing, the  laws  of  trade,  national  economy,  and  finance;  thirty  hours  per 
week  during  the  second  year  and  twenty-six  hours  during  the  third. 
The  optional  studies  are  English  and  Oriental  languages,  the  applica- 
tions of  chemistry,  etc. 

In  the  year  1888-'89  there  were  three  commercial  schools  of  the  lower 
grade  in  the  city,  with  an  enrolment  of  419  pupils  altogether.  Of 
this  number  356  remained  in  the  schools  at  the  end  of  the  year.  In  the 
three  higher  or  intermediate  commercial  schools  466  pupils  were 
enrolled,  of  whom  413  remained  at  the  close  of  the  year. 

Such  is  the  record  of  the  commercial  schools  in  Budapesth  as 
rei)orted  in  the  Staiistik  des  Unterrichtswesens  for  1885-1889.  It  does 
not  appear  that  manual  exercises  and  workshop  practice  have  any 
place  in  the  course  of  instruction^  except  to  this  extent,  viz.,  that 
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drawing  and  modelling  are  made  obligatory.  The  schools  give  no 
indication  of  being  specially  adapted  to  qualify  students  for  any 
particalM  trade.  They  apjiarently  aim  simply  to  give  a  thorough 
general  business  education. 

An  obscurity  exists  in  the  statistical  report  concerning  the  trade 
schools  of  the  city  of  Prague.  In  this  case  the  calling  for  which 
stndents  are  prepared  in  the  several  schools  is  carefully  noted;  but 
nothing  is  said  of  any  auxiliary  educational  discipline.  The  special 
schools  of  industry  and  trade  in  the  city  of  Prague  are  catalogued  as 
follows,  with  the  number  of  teachers  and  pui)ils  for  the  year  1888: 

INDUSTRIAL  SCHOOLS  OF  THE  CITY  OF  PRAGUE. 


ScbooL 


Baken 

Barbcn 

fiookbioden  . 

Baklicrs 

Carpealere. . . 
CfflifatkiDera 

Cooper* 

Gtovera 

Oolitnnjtbs  . . 
Lockitaiiha . . 
Kerchaati... 


Teachers. 

Paplla. 

2 

97 

3 

107 

3 

155 

2 

99 

1 

57 

1 

45 

1 

35 

4 

159 

12 

539 

1 

55 

7 

237 

School. 


Shoemakers 

Tailors 

Typographers 

Varnishera 

Waiters 

Other  trades 

Preparatory  school. 
Conliuuation  school 

Total 


Teachers. 


8 
6 
6 
6 
2 
1 
3 
9 


Pupils. 


365 
221 
141 
111 
63 
63 
185 
2G7 


70 


3,001 


There  is  also  a  city  continuation  school  for  girls,  with  7  teachers  and 
191  pupils.  A  school  for  beer  brewing,  with  6  teachers  and  37  pupils, 
and  a  school  of  instruction  in  the  manufacture  of  spirits,  with  5  teach- 
ers and  10  pupils,  are  maintained;  and  the  unions  of  working  women 
snpport  41  classes,  in  which  47  teachers  are  employed,  and  which  are 
attended  by  1,147  pupils.  In  addition  to  these  there  are  10  classes, 
with  516  students,  taught  by  15  teachers,  in  the  special  mercantile 
school. 

Besides  there  are  two  mercantile  academies,  one  for  Bohemians  and 
the  other  for  Germans,  in  Prague.  In  the  first  there  were,  in  1888, 12 
teachers  and  188  pupils;  in  the  German  academy,  at  the  same  date, 
there  were  16  instructors  and  333  pupils.  The  name  given  to  these  insti- 
tntions  implies  that  some  form  of  business  education  is  carried  on  in 
them,  but  no  explanation  of  its  nature  or  extent  is  afforded  for  the  sat- 
isfaction of  piqued  curiosity. 

Of  the  various  private  schools  in  Prague  there  is  little  to  report.  There 
are,  however,  two  industrial  schools  under  private  management  in  the 
city,  with  2  teachers  and  68  pupils;  seven  schools  for  teaching  dress- 
Diaking,  with  7  teachers  and  47  pupils;  four  trade  schools,  with  27 
teachers  and  300  pupils;  and  a  school  of  telegraphy,  with  2  teachers  and 
40  pupils.  But  in  no  case  is  the  length  of  the  course,  the  programme 
of  studies,  or  the  cost  of  tuition  stated. 

Prague  has  an  industrial  museum,  freely  open  to  the  public,  in  which 
there  is  a  rich  collection  of  specimens  in  15  different  departments. 
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The  Academy  of  Commerce  at  Prague  was  opened  in  1856.  Like 
most  institutions  of  this  class,  this  school  has  a  three  years'  course  of 
study.  The  age  of  entrance  is  14.  The  government  grants  a  subvention 
to  this  school,  and  exempts  its  graduates  from  two  years' military  service. 

Other  schools  of  a  similar  grade  exist  at  Vienna,  Pest,  Grlitz,  and 
Liutz. 

In  Austria  there  are  302  establishments  that  give  instruction  in  com- 
merce to  6,000  regular  students  and  to  nearly  40,000  clerks  and  appren. 
tices. 


CHAPTER  III. 


PRESENT  STATUS  OF  INDUSTRIAL  EDUCATION  IN 

BELGIUM. 
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CHAPTER  III. 

PKBSESE  SXATQS  OF  EHSUSXSIAL  EDUGATI&S  Ul  BSLQIUIL 

THE  PUBLIC  SCHOOL  SYSTEM. 

Fubfie  edueation  in  Belgium,  dating  back  to  1842,  was  organized  as 
it  now  exists  nnder  the  law  of  July  1, 187^,  and  ifl  controlled  by  the 
ministry  of  the  interior  and  public  instruction.    It  comprfees — 
I.  Primary  eda45ation. 
II.  Intermediate  education. 
in»  Higher  education. 
I.— Primary  edueation  embraces— 

(a)  The  kindergartens  (Scales  gard/iens  or  jardins  cPenfants)  which,  by 
the  last  official  report  {Armnaire  StaHstiqtte  de  la  Belffiqne^  1890),  num- 
ber 1,042^  schools  and  104,760  pupils. 

{^  Primary  schools,  5,614  in  number  attended  by  614,671  pupils, 
(c)  Special  classes  for  adults  corresponding  to  our  night  schools; 
and,  besides,  aU  instraction  provided  fat  inmates  of  asylurms  for  deaf 
BHites,  and  fwr  inmates  of  prisons  and  reformatories. 

(d)  Primary  normal  classes,  normal-schools,  and  schools  for  regents — 
a  grade  above  the  normal. 
(«)  Private  schools  under  state  inspection, 
n.— Intermediate  education  include^^ 

(<i)  lalermediate  sehiools  of  three  divisions,  state,  communal  or 
district  schools^  and  private  and  sectarian  schools  which  are  inspected 
aod  sometimes  siibeidi^d  by  the  government. 

(^j  High  schools  {atMn^es  royaux)  and  communal  and  sectarian  col- 
^^ifcsralso  in^eeted  and  partly  supported  by  the  state. 

iU.— Higker  education  is  represented  by  the  two  state  universities 
^  Ghent  and  Liege,  and  the  two  free  universities  at  Brussels  and 
Louvain— .free  in  the  sense  of  not  being  state  institutions. 

Pnder  this  heading  also  may  be  comprehended  special  examinations 
for  degrees  before  the  university  faculties  and  central  board. 

kutdehgarthns. 

Die  direct  relation  of  the  kindergarten  to  manual  training  and  to 
Me  schools  is  being  earnestly  studied  and  experimented  with  in  Bel- 

Everywhere  the  kindergarten  forms  a  large,  important,  and  well 
organized  part  of  the  public  school  system,,  and  in  several  cities  a 
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woman  inspector  devotes  her  whole  time  to  the  improvement  of  these 
infant  schools  and  to  the  proper  training  of  teachers  to  preside  over 
them. 

Children  enter  the  kindergartens  at  3  years  of  age  and  remain  till 
they  are  6  or  7.  At  Brussels,  Liege,  and  Verviers,  experimental 
transition  classes  exist,  which  prolong  kindergarten  methods  into  the 
primary  grades,  the  manual  training  exercises  of  Froebel  reappearing 
in  the  primary  schools  and  there  developing  into  some  simple  form  of 
actual  hand  labor  with  paper,  pasteboard,  or  clay.  The  results  have 
been  very  satisfactory. 

In  the  city  of  Liege  there  were,  according  to  the  report  of  1891 
{Rapport  8ur  V Administration  et  la  Sittiation  des  Affaires  de  la  ViUe)j 
4,717  children  in  attendance  at  the  kindergarten.  All  of  these  children, 
of  course,  learn  the  alphabet  of  manual  training. 

A  normal  course  for  kindergarten  teachers  {Cours  normal  de  lamith. 
ode  Froebel)  is  also  maintained  in  Liege.  Durmg  the>  school  year  1890- 
'91, 18  pupil  teachers  attended  this  course,  and  5  took  the  final  exam- 
ination and  received  diplomas  in  that  year. 

This  Department  has  received  from  one  of  the  Liege  kindergartens 
{Jardin  WEnfants  des  Frds  Saint  Denis)  an  album  filled  with  specimens 
of  paper  work  executed  by  pupils  of  that  schooL  These  specimens 
consist  of  artistic  designs  wrought  in  colored  paper,  and  the  interwoven 
figures  make  patterns  that  are  most  pleasing  to  the  eye.  Such  work 
aifords  an  excellent  discipline  in  form  study  and  in  the  combination 
of  colors. 

MANUAL  TRAININa  FOR  aiRLS  IN  THE  PRIMAR7  SCHOOLS. 

Sewing,  drawing,  and  gymnastics  have  long  been  taught  to  some 
extent  in  various  Belgian  schools.  In  1887,  however,  the  director  of 
primary  education^  Monsieur  A.  J.  Germain,  was  charged  to  report  to 
the  ministry  on  the  advisability  of  incorporating  throughout  all  the 
I)riniary  and  normal  schools  of  the  kingdom,  classes  in  domestic  work 
and  housekeeping.  One  result  of  this  valuable  report  {De  VEnseignemeyit 
des  Travanx  du  MSnage)  was  the  improvement  and  extension  to  all  the 
schools  of  those  sewing  classes  previously  existing  only  in  a  few;  and 
a  no  less  important  consequence  was  the  adaptation  to  the  public 
school  system  of  courses  in  cooking  and  dressmaking  which  had  already 
proved  successful  and  useful  in  institutions  founded  and  supported  by 
private  effort.  Trade  instruction  for  girls,  started  by  private  initiative, 
having  taken  firm  root  and  flourished  iu  Brussels  and  other  Belgian 
cities,  the  idea  was  adopted  by  the  more  progressive  communes  and 
was  applied  in  their  primary  or  intermediate  schools  in  the  form  of 
trade  classes  {cours  professionnels).  Tried  as  an  exx)eriment  at  a  few 
points  only,  it  was  found  too  expensive  to  attempt  to  give  such  special- 
jzed  industrial  training  to  the  whole  school  population;  but  the  num- 
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ber  of  centres  where  trade  instruction  is  provided  in  connection  with 
the  free  schools  is  constantly  increasing. 

The  oldest  and  best  of  these  trade  classes  engrafted  on  the  commu- 
nal public  school  was  established  iji  1886  at  Saint- Josse-Ten-Noode, 
Brussels,  by  Monsieur  H.  Frick,  the  alderman  of,  public  instruction. 
In  the  girl's  primary  school,  rue  de  la  Limite,  lessons  in  plain  sewing, 
dressmakiDg,  cutting  and  fitting,  and  pattern  draughting  are  given. 
The  course  covers  three  years,  and  arouses  much  interest.  It  is  entirely 
gratuitous.  The  school  day  is  divided  into  two  equal  parts.  During 
the  morning,  pupils  follow  the  complete  primary  studies;  during  the 
afternoon,  they  learn  special  trades,  electing  either  commerce  and  book- 
keeping, or  dressmaking,  including  cutting  and  fitting,  or  underwear 
making.  Industrial  drawing  is  an  important  feature  of  each  course. 
At  the  close  of  the  third  year  the  pupils  pass  an  examination  before 
teachers  and  technical  judges  (^erw  dem6tier)y  and  then  readily  find  em- 
ployment in  work  rooms  or  commercial  houses. 

In  connection  with  the  higher  divisions  of  the  primary  schools  in 
Verviers,  classes  in  domestic  economy  and  housekeeping  have  been 
opened,  which  complete  the  prescribed  course  in  one  year.  They  com- 
prise cooking,  washing  and  ironing,  household  economy,  how  to  make 
a  fire  and  manage  it  economically,  ventilation,  the  uses  of  various 
kinds  of  fuel,  precautions  to  be  taken  in  the  use  of  combustibles,  means 
employed  for  illumination,  precautions  requisite  in  certain  modes 
of  lighting,  household  and  personal  hygiene,  classification  of  foods, 
their  nutritive  value  and  medicinal  properties;  potatoes  of  different 
species,  relative  price  of  the  various  kinds,  nutritive  principles  of, 
industrial  use  of,  etc.;  bread,  varieties  of,  nutritive  value  of;  meat 
(beef,  pork,  veal,  mutton,  etc.),  uses  of  different  parts  in  culinary  pre- 
parations; meals,  ordinary,  for  a  workman's  family  of  six  persons;  for  a 
spread  for  a  workman's  family  of  twelve  persons ;  bills  of  fare  for  a  middle 
class  family  of  six  persons;  the  purchasing  of  provisions,  counsel  as  to 
buying  to  advantage  for  winter  use;  drinks — ^water,  milk,  beer,  coffee, 
tea,  chocolate;  pernicious  effects  of  alcoholic  liquors;  condiments,  pre- 
serves; table  service;  household  medicine;  furniture;  accounts;  plant 
culture,  etc. 

manitaIi  training  for  girls  in  the  intermediatb  schools. 

So  great  was  the  success  of  the  free  classes  in  the  primary  schools  at 
Brussels  that,  on  the  demand  of  patrons,  this  identical  type  of  instruc- 
tion, but  more  advanced,  has  been  adapted  to  the  intermediate  school 
of  the  same  commune,  rue  Musin,  under  the  capable  direction  of  Made- 
moiselle Destr^e.  Here  a  small  fee  is  charged  for  the  special  courses, 
remitted,  however,  as  a  reward  to  the  brighter  pupils  from  the  trade 
classes  of  the  primary  school  who  wish  to  profit  further  by  industrial 
training.  The  mornings  are  devoted  to  the  usual  intermediate  branches, 
and  in  the  afternoons  the  industrial  pupils  pursue  whatever  trade 
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ODorse  tkey  may  kaye  elected.  The  number  oi  special  courses  is  larger 
in  this  scliool  than  in  that  of  lower  grade,  and  painting  on  porcelain  is 
carried  to  great  perfection. 

The  difiereuce  between  the  book  work  done  in  the  ordinary  interme- 
diate grades  and  that  covered  by  the  trade  classes  in  the  same  years 
is  skown  by  tke  following  table: 

COUBSE  OF  STUDY  IK  THE  INTEKMEDIATB  SCHOOLS. 


Sal^ject. 


Bookkeeping 

nra^wiag 

EiifjlJsh 

flemish. 

French 

Geography 

German 

Gyranafliio» 

History 

Indnrtry 

Mathematlcfi .^ 

Paintino  and  drawing. 
Soieuce 


Total. 


Hours  per  w«ek. 


Intermediate  oonrse. 


First 


1 

1 

? 

a 

3 
2 

2i 
2 

4 

2 


44 


Second 
year. 


1 

a 

8 
4 
6 
2 

i» 

4 

12 

2 


Third 
yeav. 


2 

2 
4 


45 


3ii( 


Tndastrial  coarse. 


Pirst 
ye«r. 


a 

1 
5 

? 

a 
a 

1 

10 

4 

12 

1 


47J 


Second 
year. 


1 

a 

3 

31^ 
4 

1 

21 
1% 

1 
10 

4 
12 

1 


Third 
year. 


I' 

2 

? 

1 

3 

n 
1 

10 
4 


Com- 

Bierciai 

conrso, 

lint 

year. 


4 

2 
3 

4 

1 

1 


2 
2 


4<% 


35| 


21i 


In  the  first  yeaf  tke  industrial  pupils  give  but  one  kour  a  week  eaek 
to  scio&ee,  kistory,  and  geography,  while  tke  regular  intermeiliate 
classes  give,  respectively,  two,  two  and  a  kalf^  and  two  kours,  Tke 
industrial  pupils  devote  ten  hours  to  trade  ini»truetion^  while  tke  inter- 
mediate pupils  devote  only  two  hours  to  sewing.  Tke  time  for  drawing 
is  largely  increased,,  tkat  for  languages,  is  drmimftked.,  in  tke  see&nd  and 
third  years. 

At  Molenbeek  commune,  Brussels^  a  trade  sckool  similar  in  ekarae- 
ter  has  been  added  to  a  public  school  already  containing  a  kindergarten 
and  a  creche.  At  Ixelles,  anotker  commune  of  tke  capital,  tkorough 
and  practical  trade  courses  kave  been  in  operation  tkree  years,  and 
cooking  kas  also  been  introduced  by  means  of  a  cookery  centime  similar 
to  the  Euglisk  central  stations  for  the  use  of  classes  from  many  schools. 
This  cookery  centre  has  grown  to  its  i^reseut  iinportanco  from  a  small 
housekeeping  school  first  established  by  a  committee  of  Indies  interested 
iu  giving  domestic  training  to  the  children  of  the  people,  The  Countess 
of  Flanders  is  president  of  this  society,  through  whose  efforts  house- 
keeping sekools  kave  been  opened  in  various  parts  of  tke  kingdom. 

Beginning  at  Ixelles,  with  six  workingmen's  daughters  as  pupils  and 
an  old  concierge  of  tke  building  as  co<^ung  teacker,  tkis  liousekecping 
sckool  now  employs  a  directress  and  tkree  assistants.  Several  hundred 
girls,  coming  iu  classes  of  twelve  from  adjoining  public  schools  during 
stated  hours  weekly,  receive  instruction.  Otker  classes  attend  from  a 
neigbboriug  conyQut^  and  Thursdays  arc  set  apart  for  young  girls  wko 
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wish  to  remaiQ  all  day.  These  are  usually  little  housekeepers  in  charge 
of  the  homes  of  absent  workers.  The  course  will  be  more  fully  described 
under  housekeeping  schools  for  girls,  but  in  a  general  way  it  may  be 
^  to  comprise  cooking,  cleaning,  washing  and  ironing,  mending, 
darning,  marketing,  keeping  accounts,  writing  out  receipts,  and  describ- 
iog  methods  and  domestic  economy  and  hygiene. 

MANUAI.  TRAJNUIG  FOR  GIRIiS  IN  NORMAL  SCHOOLS. 

1b  other  communes  of  Brussels  and  in  other  cities  of  the  kingdom 
the  graftiDg  of  trade  and  haosekeeping  courses  oa  the  public  school 
system  is  proceeding  so  rapidly  that  teachers  to  conduct  these  indus- 
trial classes  in  a  scientific  way  are  not  numerous  enough.  Candidates 
are  therefore  being  trained  in  special  normal  classes,  and  industrial 
instruction  now  forms  a  part  of  the  curricula  of  all  the  normal  schools. 

COUKSE  OF  STUDY  IN  NORMAL  SCHOOLS. 


Subject. 


I^SMB  ad  morals ^ 

"Kept*  of  morala  and  cthica 

^leneiita  of  the  theory  of  constitutional  govomment. 

Ijd^offy  and  metliou- 

JltBchangTi^gH-  - — -. 

i  Kcond  bngoage,  obligatory 

Arithmetic  and  geometrical  forms ^ . 

GeognpLy 


^itanl  acience  and  domestic  economy . 

%f»ne 

Wntiag  and  bookkeeping 

Dnreing ...... 

^wilnraiie 

Gjmaaatics - 

Smnework 


Houtb  per  week. 


First 
year. 


2 

1 


1 
5 
4 
3 
1 
2 
2 


1 
2 

2 
2 

4 


Second 
year. 


Thinl 
ytar. 


2 
1 


3 
5 
4 
3 
1 
2 
2 


1 
o 

2 
2 

4 


2 
1 
1 
3 
5 
3 

O 

1 
2 
1 
1 


1 
1 
1 
3 


The  directress  of  the  Brussels  Kormal  School,  22  rue  des  Yisitandiiics, 
writes  as  follows: 

The  programme  of  domestic  economy  and  housekeeping  classes  is 
perfectly  practicable  and  has  for  years  been  followed  in  its  entirety  in 
my  school.  Young  women  have  a  natural  aptitude  for  housekeeping 
pursuits  and  the  apprenticeship  need  not  be  long.  The  theoretical  part 
of  this  programme  has  always  figured  in  our  school  work ;  the  practi- 
cal part  is  newer,  and  we  take  this  up  after  regular  hours  in  order  not 
to  interfere  with  other  branches  of  instruction. 

Thus,  in  the  second  year,  on  Thursdays,  from  2  to  4  o'clock,  laundry 
work  is  thoroughly  taught,  the  pupils  coming  in  groups  and  each  group 
having  a  turn  once  a  fortnight.  In  the  third  year,  once  a  week  from 
October  to  the  end  of  May,  from  4.30  to  7.30  o'clock  in  the  afternoon, 
cooking  lessons  are  given.  All  the  class  learns  the  chemistry  of  cook- 
ing, while  the  active  group  pirepares  the  repast,  cleans  the  utensils, 
dines  with  the  teacher,  and  then  puts  everything  in  order.  Each  group 
is  in  active  service  once  a  month. 

Thus  conducted,  domestic  work  does  not  encroach  upon  the  scieutific 
and  literary  courses,  and  has  the  happiest  effect  upon  the  dispositions 
of  the  girls,  their  tastes,  and  even  their  character. 
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Everywhere  in  Belgium  drawing  is  a  most  important  essential  in 
public  school  instruction,  both  for  girls  and  boys,  and  needlework 
occupies  always  two  hours  a  week,  the  instruction  in  this  branch  being 
usually  given  by  the  regular  teacher  of  the  grade.  In  some  schools 
more  time  is  devoted  to  sewing.  At  Ostend  girls  continue  to  receive 
needlework  training  throughout  the  entire  course.  The  work  in  this 
departnioiit  is  carried  forward  by  a  series  of  progressive  lessons,  and 
in  the  advanced  grades  the  cutting  and  making  of  garments  receive 
attention^  with  mending,  darning,  etc.  Later  in  the  course  the  ele- 
ments of  domestic  economy  are  taken  up. 

MANUAIi  TRAINING  FOR  B07S. 

While  industrial  training  for  girls  from  the  primary  to  the  normal 
grades  has  thus  been  inaugurated,  the  boys  have  not  been  neglected, 
Belgium  has  always  been  quick  to  profit  by  new  methods  in  use  in  other 
countries,  and  with  a  view  to  introducing  manual  training  into  the 
boys'  public  schools,  in  1882  the  minister  of  public  instruction  sent 
Prof,  van  Kalken  to  Dresden  to  take  a  course  under  Herr  Olauson- 
Kaas.  In  1883  Prof,  van  Kalken  and  M.  Sluys,  director  of  the  Brus- 
sels Normal  School  for  Males,  were  deputed  to  go  to  Sweden  and 
study  the  system  prevailing  at  Naas. 

Prof,  van  Kalken,  in  his  address  before  the  German  manual  training 
congress  at  Munich  in  1888,  says: 

The  defeat  of  the  liberal  party  in  1884  interfered  for  a  time  with  tha 
execution  of  this  plan,  •  •  •  but  in  1885  M.  Sluys  was  authorized, 
(by  the  new  minister)  to  introduce  manual  training,  in  accordance  with 
our  report  of  1883.  Since  then  the  normal  school  pupils  have  regu- 
larly  received  instruction  in  modelling,  pasteboard  work,  and  wood 
work  for  four  hours  each  week.  The  city  of  Brussels  has  also  intro- 
duced some  form  of  manual  training  into  all  of  her  primary  schools. 

In  order  to  form  a  teaching  force,  that  shall  be  competent  to  impart 
this  instruction,  the  city  has  instituted  various  temporary  courses 
under  the  direction  of  M.  Sluys,  with  the  assistance  of  well  qualified 
teachers.  M.  Calozet  manages  the  pasteboard  work,  which  is  his 
specialty,  at  the  normal  school  at  Brussels  and  in  several  temporary 
courses.  He  has  established  a  journal  of  manual  training  and  has  pub- 
lished a  book  entitled  School  Pasteboard  Work,  in  which  he  describes 
his  series  of  models.  This  series  is  somewhat  like  those  of  Leonard  and 
Kummer  of  Dresden. 

The  commune  of  Saint-Gilles,  Brussels,  is  entitled  to  the  honor  of 
having  opened  the  first  course  for  manual  training  in  Belgium.  Wood 
and  pasteboard  work  were  there  taught.  On  October  1, 1885,  there 
was  begun  a  course  of  wood  work  for  the  upper  class  pupils  of  school 
Ko.  6,  under  the  direction  of  M.  van  Sweevelt.  In  March  1886 
Froebellian  exercises  were  introduced  into  the  lower  grades  and 
pasteboard  work  into  the  intermediate  grades.  •  •  •  Up  to  the 
year  1887  the  models  of  the  normal  school  at  Kaiis  had  served  as  guides 
in  wood  work,  because  this  series  had  a  genuine  pedagogic  value. 
•  •  •  Yet  the  Swedish  models  could  not  be  slavishly  followed  in 
Belgium,  and  it  was  apparent  that  it  would  be  necessary  to  prepare 


r 


CHAP.   III. ^INDUSTRIAL   EDUCATION   IN   BELGIUM.  169 


an  advanced  series  of  models  adapted  to  the  national  genius.  M.  van 
Sweevelt  had  began  in  1886  to  execute  this  conception,  and  in  the 
month  of  August  1887  he  had  formed  a  .new  series  of  100  models  of 
wood  work. 

*  *  *  Minister  Thonissen  had  great  faith  in  manual  training,  and 
resolved  to  establish  temporary  courses  for  the  teachers  of  the  whole 
country.  Accordingly,  in  September  1887,  the  first  course  of  six  weeks' 
instruction  was  opened  at  Nivelles,  and  in  the  corresponding  month  this 
year  (1888)  it  will  be  repeated.  After  March  1889  the  teachers  wiU  have 
to  undergo  an  examination  in  hand  labor  before  an  examining  commis- 
sion appointed  by  the  state.  The  course  at  Nivelles  was  attended  by 
CO  teachers,  M.  van  Sweevelt  instructs  in  wood  work,  M.  Calozet  in 
pasteboard  work,  and  M.  Stepman  in  modelling.  I  am  engaged  to 
lecture  on  the  following  subjects : 

(1)  Analysis  of  the  ideas  of  Locke,  Eousseau,  Froebel,  and  Bieder- 
mann  concerning  manual  labor. 

(2)  The  different  systems  now  in  vogue.  Manual  training  wears  a 
special  character  in  France,  Sweden,  and  Germany.  Comparison  of 
ibase  systems. 

(3)  The  true  character  of  the  work  in  the  elementary  school;  what 
distinguishes  it  from  the  instruction  of  the  artisan. 

(4)  Pasteboard  work:  Description  of  the  Dresden  series.  Wood 
work:  The  Naas  series.  This  series,  admirable  for  Sweden,  is  not  alto- 
gether suitable  for  Belgium. 

(5)  Hand  labor  in  connection  with  drawing  and  geometrical  form 
teaching;  working  after  a  pattern;  drawing  of  patterns;  the  making 
of  an  object  from  the  drawing. 

(6)  Suggestions  on  beauty,  harmony  of  colors,  etc. 

(7)  Workshops,  their  equipment,  the  minimum  number  of  tools  req- 
nisite,  materials,  etc. 

Si^ce  1887  the  state  has  made  manual  training  obligatory  in  the 
state  normal  schools.  All  these  institutions  have  received  a  full  set  of 
working  tools  for  modelling,  pasteboard  work,  and  wood  work.  About 
fifty  communes,  also,  have  introduced  this  instruction  into  their  schools. 

To  recapitulate: 

The  number  of  manual  training  schools:  All  state  normal  schools; 
about  fifty  primary  schools. 

Subjects  of  instruction:  Pasteboard  work,  modelling,  and  wood 
work  obligatory  in  state  normal  schools;  elective  in  primary  schools. 

Assistance  given  by  the  state:  Temporary  courses  established  by 
government;  special  examinations  before  an  official  examining  commis- 
sion; the  introduction  of  manual  labor  into  all  state  schools. 

As  to  teachers,  there  are  two  parties;  some  are  adherents,  and  a 
smaller  number  are  opponents,  of  the  new  system. 

Public  opinion:  All  journals.  Catholic  as  well  as  liberal,  favor  the 
movement,  but  artisans  are  in  general  inimical  to  this  instruction. 

Manual  training  teachers:  The  instruction  in  hand  labor  will  be 
given  everywhere  by  special  teachers. 

From  1888  to  1892  brilliant  results  have  been  achieved  in  the  multi- 
plication of  these  manual  training  classes  all  over  the  kingdom. 

In  Liege,  at  the  primary  school  rue  des  Eivagois,  encouraging  re- 
sults have  been  obtained  in  modelling,  pasteboard  and  wood  work. 
The  city  opened,  besides,  a  special  course  for  teachers  lasting  nine 
weeks,  held  from  5  to  8  p.  m.,  and  attended  by  thirty  teachers.    In 
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the  intermediate  schools  of  Liege  classes  in  domestic  economy  and 
housekeeping  have  been  created.    An  interesting  variation  of  these  is' 
to  be  seen  in  four  cooking  courses  opened  in  connection  with  as  many 
night  schools  in  central  localities. 

At  one  night  school  visited  by  an  agent  of  this  Department  ovw  100 
pupils  were  present,  nearly  all  of  whom  were  workers  in  shops — ^tailor 
esses,  vestmakers,  dressmakers,  the  remainder,  as  a  rule,  being  hoojie- 
keepers  for  the  workers  of  their  families.  Twice  a  week  cooking  lessons, 
theory  and  practice,  are  given.  The  kitchen  equipped  by  the  city  is 
altogether  in  white,  so  as  to  inculcate  extreme  neatness.  The  city, 
moreover,  furnishes  all  materials  used  in  the  cookery  demonstrati(»is. 
The  needlework  course  com^mses  cutting  and  fitting,  and  careful 
drawing  of  patterns,  while  the  general  literary  course  is  that  of  the 
intermediate  grade  condensed.  Prizes  are  awarded  by  the  city  to  the 
six  pupils  who  stand  highest,  this  reward  taking  the  form  usually  of 
a  little  free  summer  journey,  on  which  the  winners  are  escorted  by  a 
teacher.  In  1889  the  successful  scholars  were  sent  in  this  way  to  the 
Paris  exposition  for  several  days,  with  ample  opportunity  for  observa-, 
tion  and  enjoyment. 

At  Yerviers  wood  work  classes  for  boys  have  proved  highly  success- 
ful, and  the  objects  made,  both  by  the  sloid  method  and  by  the  adapted 
methods  devised  by  Belgian  teachers,  equal  in  finish  and  scientific  gra- 
dations the  best  work  done  in  American  schools.  The  city  has  also 
created  carpentry  centres,  classes  from  several  neighboring  public  schools 
frequenting  the  one  shox),  which  was  fitted  up  at  remarkably  small  cost, 
considering  its  excellent  apjMHntments. 

SPECIAL,  INDUSTRIAL,  AI^D  TECHNICAL  SCHOOLS. 

That  portion  of  industrial  education  in  Belgium  with  which  this  re- 
port more  particularly  deals — the  special,  industrial,  and  technical 
schools — ^falls  under  the  supervision,  not  of  the  ministry  of  the  interior 
and  of  public  instruction,  but  of  the  ministry  of  agriculture,  industry, 
and  public  works. 

By  an  agreement  made  in  1889  the  ministry  of  public  instruction 
controls  all  theoretical  teaching  of  hygiene  and  domestic  economy 
in  the  primary  and  night  schools,  all  manual  training  and  needlework 
classes,  and  certain  normal  courses  and  object  lessons.  The  ministry 
of  agriculture,  industry,  and  public  works  supervises  technical  and 
trade  schools,  organizes  the  housekeeping  schools  proper  {Scales  me- 
nagdres)^  and  all  trade  and  domestic  training  classes  in  the  public 
schools.  In  addition  it  has  for  years  carried  on  the  great  work  of 
developing,  subsidizing,  and  inspecting  the  large  drawing  schools, 
industrial  schools,  apprentice  and  agricultural  schools. 

To  this  ministry  of  agriculture,  industry,  and  public  works  belongs 
the  duty  of  inspecting  workshops  and  enforcing  factory  laws.  Being 
thus  intimately  connected  with  the  industries  of  the  kingdom  and 


I  CHAP.   UL ^INDU&TBIAL   EDUCATION   IN   BELGIUM.  171 

I  brouglit  into  contact  with  its  industrial  needs,  by  an  easy  transitioH 
I  theoTersigbt  of  technical  and  industrial  education  in  all  its  phases  was 
I  eoufided  to  this  muiistry^  and  a  complete  service  of  inspection  was 
I  establislicd,  both  of  industry  and  of  trade  instruction.  Since  1891  the 
I  organization  and  infection  of  all  the  housekeeping  schools  grafted  on 
tbe  pablic  school  system,  as  well  as  of  indepeudeut  institutions  for 
[  doiuestie  training  and  trade  instruction,  have  been  turned  over  to  the 
'  same  department,  and  the  ofiicial  force  of  inspectors  includes  both 
woiQfin  and  men. 

Tbe  fact  that  the  state  organizes  and  aids  public  instruction,  that 
there  19  one  enlightened  head,  one  policy,  one  system  of  inspection 
vitb  a  very  iiigh  standaril,  instead  of  many  independent  superintend- 
ents with  different  policies,  conduces  not  a  little  to  the  excellence  and 
practical  utility  of  industrial  teaching  in  this  progressive  nation.  At 
tbe  same  time  full  play  is  afforded  for  private  munificence,  initiative, 
and  experiment.  Every  man's  system  is  given  a  fair  trial,  his  pet 
ideas  free  scope.  The  government  merely  strengthens  where  private 
knds  are  weak,  guides  where  they  are  inexperienced,  supplies  omis- 
m^  and  supervises  firmly  bat  not  offensively. 

Special,  industrial,  and  technical  instruction  in  Belgium  may  be 
elassiM  as  follows: 

I  Appr^iticeship  schools  and  ouvroirs^  or  workshop  and  school  com- 
bined. These  were  established  as  charities^  and  are  diminishing  in 
Bamber  and  impoirtance. 

n.  Agricultttral  and  horticultural  schools,  and  schools  for  training 
dairy  maids. 

III.  Girls'  housekeeping  schools^  rapidly  developing,  over  250  having 
9h^j  been  established. 

IV.  Trade  schoc^  for  girls,  of  which  all  the  principal  cities  now 
boast  one  or  more. 

V.  Parochial  trade  schools,  those  of  Saint  Luke  being  the  highest 

VI.  Trade  schools  supported  by  guilds  and  trade  unions,  such  as 
tbe  brewers'  and  tailors'  schools. 

VII.  Trade  schools  having  day  classes  and  shop  work.  Their  design 
^  to  fit  for  a  trade  and  to  do  away  with  the  often  misdirected  drudgery 
^  apprenticeship. 

VlIL  Large  industrial  schools,  sometimes  combined  with  drawing 
^bods,  sometimes  separate^  where  classes  are  held  in  the  evenings  and 
^  Sandays  and  where  the  course  is  widely  eclectic. 

IX.  Drawing  schools,  existing  in  every  town  of  any  size  in  the  king- 

X.  Commercial  schools,  the  most  important  of  which  is  at  Antwerp, 
^th  the  object  to  prepare  accountants,  merchants,  consular  and  com- 
mercial agents  for  home  and  consular  service. 

XL  Schools  of  industry  and  mines,  highly  scientific  in  character. 
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These  confer  the  much  esteemed  degree  of  engineer,  and  correspond  in 
a  measure  to  our  institutes  of  technology.  The  new  Technical  Institute 
of  Electricity  given  by  M.  Montefiore-Levi  to  the  city  of  Liege  r^Dks  in 
this  category. 

The  aim  of  technical  and  industrial  schools  in  Belgium  is  trade  pro- 
ficiency rather  than  all-around  education.    They  are  designed  to  train 
the  artisan  rather  than  to  develop  the  man.    Apprentices,  workingmen, 
and  would-be  workers  awaiting  employment  attend  these  industrial 
courses  to  increase  their  own  technical  eflSciency  in  the  trades  they  are 
already  following  or  mean  to  adopt,  and  also  with  the  hope  of  improv- 
ing their  chance  of  obtaining  better  occupation  at  those  pursuits  in  a 
labor  market  seriously  overcrowded.    Although  joint  instruction,  men- 
tal and  manual,  is  generally  provided,  the  mental  is  usually  sacrificed 
or  at  least  subordinated  to  the  manual;  and  it  is  intended  not  so  mixch 
to  add  to  the  pupil's  sum  of  knowledge  in  all  lines  as  to  aid  and  de- 
velop his  capacity  in  his  present  or  future  calling.    Considered  as  moTC 
trade  schools,  it  is  their  strong  point  that  time  is  not  lost  in  acquirixiS 
facts  which  have  no  bearing  on  the  life  work.    Considered  as  edn^:^*' 
tional  factors,  however,  these   great  industrial  institutions  are  soncr®' 
times  called  narrow  and  one  sided.    In  their  favor  the  faut  should  t^^ 
emphasized  that  a  great  variety  of  teaching  in  all  branches  is  oflfer^^^ 
courses  as  purely  theoretical  and  scientific  as  American  colleges  afford- 
The  workingman  or  student  in  any  walk  of  life  who  chooses  to  atteO^ 
night  school  during  six,  eight,  even  ten  years — and  some  men  stuciX 
twelve  and  fifteen  years — gets   a  very  comprehensive   literary  ara^ 
scientific  as  well  as  industrial  course.    Degrees  are  given,  howevex> 
after  three  and  four  years  for  proficiency  in  any  one  branch  or  course, 
and  the  majority  of  pupils  frequent  the  school  no  longer  after  winning 
the  certificate  they  set  out  to  gain.    A  great  many  young  men,  many 
men  of  mature  years,  indeed,  take  course  after  course,  and  degree  after 
degree,  after  having  succeeded  in  mastering  the  branch  which  will 
best  serve  in  their  chosen  occupation  or  life  work — an  occupation  sel- 
dom changed  in  the  stable  and  conservative  social  order  and  traditions 
which  distinguish  the  Belgian  people. 

In  many  provinces  the  age  of  admission  to  industrial  schools  of  the 
higher  grade  is  12  and  13  years,  and  the  course  of  instruction  is  meant 
to  make  up  to  the  pupil  workman  for  his  lack  of  further  public  school 
tuition.  Institutions  of  the  most  advanced  standards  he  enters  at  16 
or  16,  and  the  book  work  he  accomplishes  is  always  less  than  that 
prescribed  in  public  schools  of  similar  grades,  for  drawing  and  prac- 
tical applications  take  up  much  time. 

The  money  to  support  the  industrial,  art,  trade,  and  special  schools  in 
Belgium  is  derived  from  various  sources.  The  government  subsidizes 
nearly  all  these  institutions  freely,  thus  acquiring  the  right  to  inspect 
them,  and  also,  to  a  limited  degree,  to  impose  special  lines  of  study  or 
curtail  others.    The  communes  or  counties,  besides,  contribute  funds. 
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and  asnally  the  city  as  well,  sometimes  more  liberally  than  the  other-s. 
In  some  towns  the  educational  institutions,  of  whatever  kind  they  may 
be,  are  maintained  wholly  by  certain  districts  (communes);  and  these 
commnnes,  instead  of  duplicating  by  means  of  poorly  equipped  schools 
in  their  own  midst  the  great  central  or  special  schools,  wisely  content 
themselves  with  giving  scholarships  in  the  latter  to  deserving  students. 
Molenbeek  and  Saint- Josse-Ten-Noode  at  Brussels  boast  that  no  boy  or 
girl  within  their  limits  need  go  without  the  best  special  training  the 
kingdom  affords,  the  commune  bearing  the  pupil's  expenses  while  in 
attendance  at  the  university  or  art  and  trade  classes  not  provided  by 
the  commune  itself.  In  Liege,  in  Verviers,  in  Brussels,  the  municipal- 
ity assists  even  the  most  heterogeneous  educational  ventures,  giving  a 
room  or  building,  furnishing  teachers,  supplying  books  and  materials 
to  be  used  by  the  cooking  and  sewing  classes,  and  even  aiding  an  en- 
terprise not  entirely  educational,  like  the  working  girls'  clubs,  to  which 
Brassels  presents  a  vacation  purse  of  500  francfla  ($96.50). 

A  remarkable  feature  of  Belgian  industrial  education  and  worthy  of 
all  eniulation  is  that  many  firms  and  industrial  establishments,  im- 
pressed with  the  need  of  having  better  trained  workmen, 'and  actuated 
by  motives  of  genuine  philanthropy,  create  and  support  technical  and 
special  schools.    The  large  and  admirably  managed  industrial  school 
at  Morlanwelz  was  founded  and  is  partly  maintained  by  M.  Arthur 
Warocqu^,  owner  of  the  neighboring  mines  of  Mariemont  and  Bascoup. 
The  course  of  study  comprises  general  branches  useful  to  all  workers 
and,  ia  addition,  special  instruction  bearing  on  mines  and  mining. 
At  Seraing  the  great  Cockerill  iron  works,  spending  nearly  200,000 
francs  ($38,600)  a  year  in  advancing  the  welfare  of  its  operatives  by 
means  of  hospitals,  societies,  and  pensions,  also  supports  in  great  part, 
without  monopolizing,  the  flourishing  Seraing  industrial  school.    The 
company  is,  moreover,  making  a  unique  experiment — that  of  teaching 
the  young  boys  over  12  years  of  age  employed  in  their  coal  mines,  so 
that  they  may  not  forget  the  instruction  gained  in  the  primary  schools. 
The  lads  stop  work  at  4  p.  m.  and  go  at  once  to  the  school  for  two  or 
three  hours,  learning  enough  to  keep  their  minds  active  and  thus  coun- 
teract the  stultifying  effects  of  their  toil.    This  same  firm  maintains  at 
Hoboken,  near  Antwerp,  an  important  industrial  school,  modified  to 
the  requirements  of  the  ship  building  trade  pursued  in  their  shops 
{chantiers)  at  Hoboken.    The  faience  manufacturers  at  La  Louvi^re 
have  organized  a  special  drawing  school  which  all  of  their  decorators 
must  attend.    Indeed,  every  technical  and  industrial  educational  estab- 
lishment in  the  kingdom  is  aided  financially  by  the  large  firms  and 
employers  of  labor  whose  workmen  are  enrolled  as  students. 

A  striking  characteristic  of  industrial  training  in  Belgium  is  its  adax)t- 
ability  to  local  needs.  For  example,  the  industrial  school  at  Soignies, 
where  the  chief  industry  is  stone  quarrying,  strikes  out  of  its  curricu- 
Imn  much  irrelevant  matter  that  may  with  propriety  be  taught  in  other 
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ifidustrial  scboola^  sacb  as  Brassels,  which  aim  tafit  men  for  a  dozen 
vocations.  Soigaias,  on  the  contrary,  directs  ita  efforts  to  studies  tha^ 
will  be  useful  to  ^ua>rryme%  stonecutters,  and  even  stone  carvers^  the 
artistic  side  never  being  neglected  in  this  laad  of  wonderful  ancient 
architectural  Aionuments.  At  Osteud,  where  the  fisheries  are  thie  pre* 
dominating  industry^  a  elass  in  fish«ry  has  been  successfully  carried 
on  by  a  priest,  and  yk  special  room  has  been  arranged  in  the  public  schools 
as  a  fisheries  museum  or  workshop,  containing  all  the  appliances  used 
in  this  trade.  To  this  room  are  brought  daily  all  the  sons  of  fishermen 
among  the  500  pupils  in  the  building,  and  these  boys^  probably  des- 
tined to  a  life  on  the  Channel  and  the  !Nbrth  Sea,  learn  what  pertains 
to  that  pursuit..  The  geography  of  the  district  is  taught  by  means  of 
oceau  and  land  charts,  the  use  of  the  compass,  the  maucBuvres  of  fish- 
ermen, the.  tying  of  knots  and  tho  setting  of  sails,  the  forms  of  saHiug 
boats,  the  kinds  and  habits  of  fish,  etc.  Of  course,  the  ordinary  book 
work  of  the  gr&de  had  to  be  lessenM  to  make  room  for  this  special  class. 
As  yet  the  course  is  only  tentative  and  applied  to  boys  under  12  years 
of  age,  but  soch  interest  does  it  awaken  and  so  successful  has  it  been 
that  the  intention  is  to  continue  this  instruction  into  the  higher  grades. 
Moreover,  the  large  and  important  industrial  school  at  Ostend  is  more 
developed  than  any  other  in  all  teaching  which  pertains  to  ship  building. 
Even  in  the  lowest  drawing  classes  the  instruction  is  directed  toward 
that  trade.  Instead  of  drawing  ordinary  machines  the  pupils  draw 
boats,  and  though  the  institution  is  poorly  housed  on  one  of  the  worst 
streets  of  Ostend,  it  possesses  a  collection  of  models  and  ships  that 
any  museum  might  be  proud  to  own. 

At  Ghent,  too^  where  cotton  and  linen  are  manufactured  the  teaching 
in  the  industrial  school  conforms  to  the  needs  of  local  industries^  and  a 
finely  equipped  weaving  school  is  maintained,  with  day  and  Sunday 
courses.  Each  pupil  begins  with  the  simplest  form  of  hand  loom  and 
learns  every  process  up  to  the  management  of  the  most  complicated 
modern  power  loom.  The  combination  and  analysis  of  warp  and  woof 
in  fabrics  is  studied  thoroughly,  and  those  who  finish  the  lessons  marked 
out  are  fully  capable  of  conducting  the  bufiiness  of  cotton  manufactui*- 
ing  for  themselves,  or  of  taking  charge  of  any  weaving  room  and  of 
reproducing  any  sample.  Candidates  who  wish  to  master  the  art  of 
dyeing,  with  reference  to  print  works  and  designing,  pursue  an  elaborate 
chemical  course.  The  sketching  of  textile  machinery,  setting  it  uj),  and 
taking  it  apart  are  important  exercises  for  such  as  are  or  intend  to  be 
loom  fixers  and  mill  machinists.  Kor  are  women  operatives  forgotten, 
special  Sunday  and  evening  lessons  being  provided  for  darners  and 
bnrlers,  which  are  shared  by  tailoresses  and  dressmakers  as  well. 

What  is  true  of  Ghent  applies  with  equal  force  to  Verviers,  the 
classes  there  being  adapted  to  the  woollen  industry,  and  special  instruc- 
tion is  carried  very  far.  At  Charleroi,  with  its  u/itwork  of  coal  seama^ 
ilie  histraction  is  suited  to  miners^  with  technical  teaching  for  those 
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wkoworkandergroand.  Tiiese  stadent  workmen  walk  5  and  6  miles 
aad  back  to  the  Sunday  classe»^  and  so  indispensable  m  the  training 
deemed  tliat  men  have  little  chance  to  become  boss  miners  or  foremen 
vitkat  lidding  certiicates  from  the  industrial  schooL 
The  eclectic  character  of  industrial  training  in  Belgium  is  another 
ioeg^fflable  advantage.  For  instanee^  the  Flemish  peasant,  long  past 
!iis  school  days  and  toiling  seven  days  in  the  week  for  the  necessities 
of  life,  may  do^le  his  opportunities  and  advance  his  career  .by  Learu- 
IngFreiich  tiioronghly  in  the  night  classes  of  the  industrial  school  of 
kis  commLttBC.  Another  gets  aid  at  drawing^  mechanics,  whatever 
branch  he  most  needs^  without  wasting  time  on  non-essentials.  The 
tradesman  acquires  bookkeeping  and  commerce,  the  designer  takes  an 
claborato  course  of  free-hand  drawing  and  modelling,  the  machinist 
(IraTTS  to  scale  or  reproduces  machinery  in  time  sketches. 

The  practice^  conamon  to  trade  and  manual  training  institutions  in 
Bdgium,  of  paying  the  pupil  low  market  rates  for  the  work  accomr 
pILshed  has  this  good  result,  that  as  part  of  the  wages  are  set  aside 
each  week  and  given  the  student  workman  only  after  he  finishes  the 
prescribed  programme,  he  has  a  fund  with  which  to  start  in  Ufe.  This 
fand  eoables  him  sometimes  to  leave  the  thronged  marts  of  his  native 
country  and  seek  more  remunerative  employment  in  foreign  lands. 
Expatriation  of  the  graduates  of  the  industrial  school  at  Tournay  is 
almost  universal,  and  most  of  the  ex-pupils  occupy  positions  of  trust 
in  other  countries. 

Payment  foriihe  day's  weaving  in  rural  apprenticeship  schools  is  an 
aid  to  the  ]K>orer  peasantry  and  serves  to  lighten  the  burden  of  the 
bureaus  of  chatty.  Apprenticeship  schools  of  this  type  are  numerous 
in  Flanders  and  are  often  kept  ui>  in  connection  with  parochial  schools 
or  convent  workshops.  The  pupils,  it  is  true,  learn  a  trade,  and  often 
follow  it  in  after  years.  Some  of  these  ouvroirs  are,  however,  nothing 
more  than  workshops,  clean  and  under  good  moral  influences,  where 
young  and  inexperienced  labor  is  utilized  at  low  pay;  the  peasants 
gladly  accepting  any  stipend  in  return  for  having  their  children  under 
proper  care. 

The  economy  with  which  the  technical  and  industrial  schools  are  ad- 
niinistered  in  BelgiuQi  is  remai'kable.  Considering  their  equipment, 
tk  excellent  qualifications  of  the  men  who  compose  then*  faculties,  the 
practical  utility  of  their  teaching  and  the  results  achieved,  the  Belgian 
schools  are  perhaps  the  cheapest  in  existence.  The  power  of  organi- 
zation and  administration  is  conspicuous;  the  sense  of  personal  respon- 
sibility for  the  use  of  trust  funds  is  very  high;  and  the  interest  in 
wlacation  is  both  unselfish  and  widespread.  More  than  all,  greed  for 
gain  is  not  a  ruling  spirit.  Men  realize  that  there  is  something  better 
to  strive  for  than  mere  money  getting;  and  foremost  citizens  lend  their 
talents  and  efforts  to  the  cause  of  education.    As  a  proof  of  the  admir- 
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able  character  of  the  promoters  and  directors  of  these  institutions,  the 
fact  may  be  cited  that,  in  almost  every  city,  the  aldennan  of  public  in- 
struction or  the  mayor,  who  chiefly  controls  the  schools,  is  either  a 
university  professor  or  a  member  of  the  national  chamber  of  deputies 
or  a  professional  specialist,  in  every  case  familiar  with  public  needs 
and  vowed  to  the  public  service,  whether  he  be  a  renowned  artist  or  a 
distinguished  engineer. 

The  latest  information  with  regard  to  industrial  education  in  Bel- 
gium, later  in  most  cases  than  the  official  school  reports,  is  found  in  the 
admirable  treatise,  JJEnseignement  Special  en  Belgique^  by  Monsieur  H. 
Bertiaux.    This  book  will  be  freely  quoted  in  the  following  pages. 

APPEENTICESHIP  SCHOOLS. 

The  interesting  report  of  M.  de  Bidder,  professor  at  the  university 
and  alderman  of  public  instruction  at  Ghent,  made  to  the  government 
in  1882,  gives  a  discouraging  account  of  these  institutions. 

Apprenticeship  schools  were  established  by  the  state  as  early  as  1766 
to  teach  lace  making  to  the  indigent  peasantry.  At  successive  financial 
crises  occupation  of  one  kind  or  another  was  provided  by  the  authorities 
to  relieve  the  destitution  of  the  poor.  As  the  introduction  of  machinery 
at  the  beginniug  of  this  century  revolutionized  Flemish  industries, 
especially  the  flax  manufacture,  hosts  of  workers  were  without  employ- 
ment, and  several  communes  opened  weaving  schools  where  even  very 
young  children  were  received  and  taught  to  read  as  well  as  to  work. 
But  in  these  workshops  and  schools  combined,  the  educational  features 
were  in  time  sacrificed  to  the  financial  interests  of  exploiters  of  labor. 
Abuses  grew  up;  work  crowded  out  lessons  completely,  the  hours  of 
toil  became  excessive;  children  6  and  6  years  old  were  overtasked  at 
lace  making,  the  women  lace  makers  and  weavers  grew  more  and  more 
ignorant  and  incapable  of  performing  household  duties;  the  pay 
dwindled  to  a  ridiculous  pittance,  and  great  misery  ensued. 

To  counteract  these  results  the  state  tardily  intervened  and  limited 
hours  of  labor,  insisted  upon  less  work  and  more  study,  and  prescribed 
a  minimum  compensation.  Gradually,  however,  the  apprenticeship 
school  has  languished  and  many  have  been  suppressed.  Such  as  are 
now  maintained  aim  to  supply  employment  during  the  winter  to  the  chil- 
dren of  the  agricultural  classes  until  the  field  work  can  begin. 

In  some  localities  a  fine  quality  of  work  is  produced  and  the  training 
has  a  most  salutary  effect  upon  the  young  workers. 

In  the  kingdom  on  December  31, 1889,  as  many  as  forty  apprentice- 
ship schools  {icoles  Wapprentissage)  were  subsidized  by  the  state,  with  a 
total  of  990  pupils  (906  boys  and  84  girls),  341  completing  the  course 
of  instruction  during  the  year. 

These  institutions  have  had  their  day  of  usefulness,  and  their  impor- 
tance  ia  now  declining,  although  they  still  receive  subsidies.    More  than 
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one  half  the  expense  of  maintenance  in  1890  was  borne  by  the  state, 
iboat  one-sixth  by  the  provinces,  and  one-fourth  by  the  communes, 
leaving  one-twelfth  only  to  be  supplied  from  other  sources. 

The  first  apprenticeship  school  founded  at  Ghent  in  1817  was  dis- 
tinctly a  charitable  institution.  All  branches  of  the  flax  and  woollen  in- 
dostries  were  taug^ht,  and  lace  making,  embroidery,  sewing,  shoemaking, 
and  carpentry,  with  book  lessons  of  an  elementary  kind.  In  1841  the 
state  and  the  provinces  granted  subsidies  to  this  and  similar  enter- 
prises which  resulted  in  their  rapid  multiplication.  But,  since  1849, 
every  school  thus  endowed  has  been  placed  under  the  supervision  of  a 
commission  named  by  the  administration.  Two  inspectors  visit  the 
apprentice  workshops  at  frequent  intervals  to  see  that  the  rules 
are  observed.  They  promote  the  theoretical  and  practical  education 
of  the  apprentices,  and  develop  the  technical  knowledge  of  the  fore- 
men by  means  of  lectures.  Every  year  they  make  a  report  concerning 
the  object  of  their  mission. 

In  1890,  35  of  these  workshops  were  in  active  operation,  26  in 
▼estern  Flanders,  8  in  eastern  Flanders.  In  the  province  of  Namur, 
at  Jemelle,  is  a  school  for  girls,  differing  from  the  other  ateliers  (Pap- 
frtntmage  in  giving  only  trade  instruction,  including  hand  and  machine 
sewing,  the  making  of  common  articles  of  dress,  washing,  ironing,  and 
Inndred  pursuits.  In  1890, 84  pupils  attended.  The  course  lasts  two 
years  and  instruction  is  free. 

Certain  other  apprenticeship  shops  possess  special  elements  of  vital- 
ity and  admit  of  such  development  that  at  last  they  are  transformed 
into  trade  schools,  where  the  course  of  instruction  includes,  besides 
theoretical  and  practical  weaving,  the  principles  of  mechanics  and 
<ira\nng,  and  the  elements  of  primary  education.  Eight  regular  weav- 
ing schools  have  been  recently  founded,  six  being  in  western  Flanders, 
where  the  children  pursue  primary  studies  at  least  an  hour  a  day, 
nndcr  a  public  school  teacher.  Their  labor  at  the  looms  is  paid  for  at 
ntes  depending  both  on  the  pupil's  aptitude  and  the  contract  with  the 
manufacturer  in  charge  of  the  shops — a  part  of  the  wages  being  held 
back,  however,  to  purchase  such  an  outfit  as  the  pupil  at  leaving  may 
need  to  carry  on  his  trade  at  home.  Prizes  of  money  are  also  awarded 
fi)r  the  same  purpose,  with  the  object  of  encouraging  home  industries 
And  of  giving  the  peasantry  a  resource  on  which  to  draw  at  seasons 
when  agriculture  can  not  be  followed. 

SCHOOLS  OF  AGRICULTUEE  AND  HORTICULTURE. 
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There  are  several  important  schools  of  veterinary  science,  of  agricul- 
tore,  and  of  horticulture  in  Belgium.  Of  these  the  oldest  and  perhaps 
the  best  is  the  State  Agricultural  Institute  at  Gembloux.  In  1890  this 
institution  had  115  students  pursuing  agricultural  studies. 

Candidates  for  admission  must  be  IG  years  old,  and,  if  not  holders  of 
a  degree,  must  pass  an  entrance  examination. 
A  Ex.  6S 12 
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The  coarse  of  instruction  occupies  three  years.  The  studies  of  tbe 
first  year  are  mathematics,  rural  engineering,  land  surreying  and  leved- 
ling,  physics  and  meteorology,  inorganic  chemistry,  botany,  anatomy  of 
the  domesticated  animals,  general  agriculture,  external  characters  €>f 
the  domesticated  animals,  sylviculture,  mathematical  drawing,  practicx^l 
farming  instruction,  and  excursions. 

The  second  year  deals  with  hydraulics  and  irrigation,  drainage,  or- 
ganic chemistry,  analytical  chemistry,  mineralogy,  geology,  general 
zoology,  animal  physiology,  management  of  domesticated  animals, 
general  agriculture,  sylviculture,  and  horticulture,  rural  and  constitu- 
tional law,  bookkeeping,  practical  instruction,  and  excursions. 

The  final  year's  studies  embrace  general  mechanics,  mechanics  ap- 
plied to  agriculture,  rural  buildings  and  country  roads,  agricultural 
technology,  chemistry,  zootechny,  microscopy,  special  cultures,  sylvi- 
culture, rural  and  political  economy,  agricultural  bookkeeping,  practi- 
cal instruction,  and  excursions. 

Connected  with  tiio  institute  is  a  farm  of  165  acres,  in  the  cultivation 
of  which  the  students  take  part.  The  cultivation  of  sugar  beets  is  suc- 
cessfully carried  on,  and,  notwithstanding  the  fact  that  in  this  industry 
the  products  of  the  soil  are  sold  off,  necessitating  the  purchase  of  large 
quantities  of  artificial  fertilizers  to  maintain  the  productiveness  of  the 
fields,  this  farm  yields  an  annual  profit  of  $1,500. 

Among  the  horticultural  schools  of  Belgium  may  be  mentioned  the 
State  Practical  School  of  Horticulture  at  Yilvoorden,  and  that  at  Ghent 
bearing  the  same  name. 

In  each  of  these  schools  the  course  of  studies  includes  the  French  and 
Flemish  languages,  arithmetic,  geography,  geometry,  and  the  elements 
of  chemistry,  physics,  and  geology.  Bookkeeping,  the  construction  of 
greenhouses,  laying  out  of  gard^as,  and  the  various  branches  of  horti- 
culture are  also  taught,  and  practical  instruction  is  given  in  the  gar- 
dens, nurseries,  and  greenhouses.  At  Vilvoorden  candidates  are  admit- 
ted to  the  school  at  17  years  of  age.  The  full  course  extends  over  three 
years.  Resident  pupils  are  charged  about  $40  per  annum  for  tuition; 
non-residents,  about  $20.  Many  applications  for  admission  are  refused 
for  want  of  room.    The  number  of  students  in  1890  was  40. 

The  minister  of  agriculture,  industry,  and  public  works,  M.  de  Bmyn, 
has  taken  special  interest  in  the  improvement  of  agricultural  methods 
in  Belgium.  To  that  end,  also,  he  has  established  dairy  schools  for 
women  and  girls  in  various  farming  districts.  Competent  men  and 
women  were  first  sent  to"  study  the  agricultural  and  dairy  schools  of 
Germany,  France,  and  England,  who,  besides,  are  well  acquainted 
with  all  achievements  made  in  this  line  in  the  United  States. 

The  young  woman  who  conducts  the  dairy  school  at  Wevelghem, 
which  may  be  taken  as  a  type  of  this  instruction,  had  been  a  delegate 
to  England,  and  her  methods  are  of  the  most  practical  character.  A 
fine  farm  was  first  selected  as  an  experiment  station ;  and  the  pupils, 
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fbe  are  farmers'  daughters  or  candidates  for  teachersliips  in  the  newer 
dairj  schools,  board  with  the  owner's  family.  They  milk  the  cows, 
0?erlook  their  feeding  and  housing,  study  cattle  diseases,  and  inform 
tbemselyes  about  pastures  and  foods.  The  dairy  itself  is  equipped  with 
&e  best  and  most  improved  apparatus,  often  two  objects  of  the  same 
kind  but  of  different  make  or  patent  being  provided  to  facilitate  com- 
parifion  of  methods.  For  certain  purposes  English  appliances  are 
best  liked;  for  others,  American  or  German  patents  give  best  results, 
the  pupil  in  each  case  making  her  own  tests.  A  small  chemical  labora- 
tory is  usually  at  hand,  where  experiments  of  all  kinds  germane  to  the 
work  go  on.  Lessons  on  subjects  i)ertaining  to  agriculture  and  the 
dairy  and  exercises  in  bookkeeping  and  a<)counts  occupy  a  few  hours 
each  day.  Exact  record  is  preserved  of  the  amount  of  milk  each  cow 
gives,  the  quantity  of  cream  taken  &om  it,  and  the  amount  of  butter  and 
Gbeesc  produced.  In  short,  after  two  or  thi-ee  years  of  such  training, 
the  pnpils  become  either  practical  dairymaids  or  competent  teachers,  and 
leave  the  school  with  vastly  higher  ideas  of  the  dignity  and  importance 
of  farming  as  a  life  pursuit.  When  housewives  may  thus  acquire  a 
8cieiitific  grasp  of  the  difficulties  which  beset  the  £EU*mer's  family  and 
incline  his  womankind  to  desert  the  country  for  the  overcrowded 
towns,  it  follows  that  the  depopulation  of  the  rural  districts  in  favor 
of  cities  will  be  checked.  Moreover,  even  in  the  remotest  places,  the 
government  provides  funds  for  and  causes  to  be  given  annually  a  cer- 
tain number  of  free  lectures  on  fai'ming  topics,  so  that  the  whole  agri- 
cnltnral  population  may  learn  something  of  modern  progress. 

HOCrSBKEEPING  SCHOOLS  FOR  GIELS. 

To  supply  the  deficiencies  of  female  education,  and  to  qualify  girls 
for  the  positions  as  wives  and  mothers  which  they  are  predestined  to 
^  housekeeping  schools  have  been  established  all  over  the  kingdom, 
and  classes  in  domestic  work  have  been  attached  to  many  public 
schools. 

To  a  manufacturer,  M«  Smits  of  Gouillet,  belongs  the  honor  of 
founding  the  first  housekeeping  school  in  Belgium,  in  1872.    The  chil- 
ton  of  his  workmen  learned  to  sew,  knit,  mend,  dam,  trim,  cut  and 
fit,  not  only  underwear  and  women's  garments,  but  men's  trousers, 
blouses,  and  waistcoats;  to  repair  cloth,  to  cut  patterns,  and  to  use  the 
sewing  machine;  to  wash  and  to  iron,  to  cook,  and  to  make  and  bake 
broad.    This  school  coming  under  the  notice  of  the  Prince  de  Chimay, 
governor  of  Haineut,  he  started  a  similar  one  at  Frameries  in  1874. 
After  having  maintained  this  and  several  institutions  of  like  character 
from  his  own  purse  for  a  number  of  years,  the  prince  in  1877  requested 
the  minister  of  the  interior  to  incorporate  the  schools  for  domestic  in- 
struction with  the  oflicial  system  of  education.     Now  a  network  of 
such  institutions  covers  the  whole  country. 
Some  of  the  most  successful  of  these  classes  are  conducted  by  the 
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Catholic  sisterhoods  in  Brussels  and  in  the  provinces.    Those  carried 
on  in  convents  and  in  public  and  parochial  schools  are  administered  on 
the  most  economical  basis,  the  cost  of  superintendence  being  practf- 
cally  nothing.    Moreover,  almost  every  woman  of  rank  in  the  kingdom 
has  one  or  more  such  schools  under  her  special  charge,  either  in  town  or 
country,  and  overlooks  every  detail  with  the  sisters.     The  wives  of 
manufacturers,  too,  and  other  women  in  private  life  are  founding  courses 
for  domestic  work  in  villages  andiu  districts  which  the  govemmenthas 
not  yet  reached;  so  that  here,  as  in  the  trade  schools  for  girls  to  be 
described  later,  private  initiative  has  been  the  entering  wedge  ia  bring- 
ing about  these  reforms.    Already  marked  improvement  may  be  ob- 
served in  the  homes  of  the  miners  and  other  working  people  within  the 
radius  of  this  instruction. 

In  1889,  under  the  auspices  of  the  ministry  of  public  works,  a  cen- 
tral committee  of  women  devoted  to  the  interests  and  propagation  of 
housekeeping  schools  was  formed,  with  the  Countess  of  Flanders  as 
president.    In  1890  there  were  20  communal  or  public  housekeeping 
schools,  31  free  housekeeping  schools,  44  classes  in  household  worlc 
annexed  to  communal  schools,  15  classes  attached  to  schools  adopted 
by  the  committee,  and  34  classes  belonging  to  free  schools.    In  1892 
these  numbers   had  increased  to  250.    Appliances  for  teaching  ati- 
branches  of  domestic  economy  are  ample.    For  cooking  classes  tb^ 
equipment  is  complete,  all  necessary  kitchen  utensQs  being  supplied^ 
Collections   of  various    edible  commodities  are  also  ftirnished,  anct 
pupils  are  carefully  taught  the  cost  of  the  different  articles  of  food. 

HOUSEKEEPINa  8CHOOI.,  RUE  LGCQUENQHIEN,  BRUSSELS. 

Of  the  many  housekeeping  schools  established  in  connection  with 
public,  parochial,  private,  and  trade  schools  for  girls  in  Belgium,  the 
best  equipped,  most  scientific,  and  most  advanced  is  located  in  the  rue 
Locquenghien,  one  of  the  poorer  quarters  of  Brussels.  This  is  not 
connected  with  any  other  school.  The  pupils  devote  all  their  time  to 
the  course  of  instruction.  The  object  is  to  train  girls  to  be  good  house- 
wives, or  to  become  cooks,  laundresses,  and  maid  servants.  Pupils  go 
at  8.30  and  remain  till  4  or  5  o'clock,  with  interval  for  dinner,  which  is 
prepared  by  the  group  assigned  to  cook  on  that  day,  each  group  taking 
turns  at  all  kinds  of  household  work,  washing,  ironing,  cleaning,  filling 
lamps,  marketing,  cooking,  darning,  setting  the  table,  and  serving  the 
meals.  All  the  studies  pursued  bear  on  these  practical  exercises,  theory 
and  practice  being  united  in  every  lesson.  The  girls  are  supposed  to 
remain  in  the  school  three  years,  when  they  receive  certificates  of  pro- 
ficiency. The  menus  selected  are  such  as  would  be  used  in  poor  and 
middle  class  households,  with  a  view  to  encouraging  the  pupils  to 
make  the  most  in  after  life  of  small  resources. 

Every  week  two  mornings  are  given  to  cooking  by  sections  of  the 
class  in  turn,  and  one  day  to  washing,  another  to  ironing.    The  rest 
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of  the  time  is  devoted  to  sewing  and  theoretical  lessons.  The  cooking 
pupils  work  under  the  supervision  of  the  teachers,  purchase  the  sup- 
plies, settle  the  accounts,  make  and  bake  the  bread,  prepare  the  meals, 
and  serve  at  table.  In  the  sewing  course  the  girls  mend,  darn, 
remake  old  garments,  cut  and  fit,  draught  patterns,  and  in  fact  com- 
plete entirely  the  ordinary  under  and  over  garments  worn  by  women 
and  children.    Tuition  is  free.    Three  courses  are  held  each  year. 

HOnSEKHBPINa  SCHOOL,  MORLAirVTELZ. 

The  equipment  of  this  school  includes  a  kitchen,  laundry,  sewing 
room,  bread  oven,  provisioh  room,  and  dollar. 

Glasses  are  held  every  week  day  from  8.30  a.  m.  to  4  p.  m.  with  an 
interval  of  an  hour  and  a  half  at  midday.  The  attendance  reaches 
from  50  to  80  pupils,  who,  to  enter,  must  be  13  years  old  and  must 
have  completed  the  primary  school  studies.  A  forfeit  of  3  francs  (58 
cents)  is  deposited,  to  be  returned  if  attendance  has  been  regular. 
Instruction  is  free  and  the  course  may  be  completed  in  one  year. 

The  programme  of  study  includes  domestic  economy,  elements  of  hy- 
giene and  of  accounts,  kitchen  work  and  needlework — in  fact,  practice  in 
all  the  duties  of  housekeeping,  with  instruction  as  to  qaalities  of  foods, 
the  greater  or  less  nutritive  value  of  different  food-stuffs,  their  relative 
digestibility,  the  best  modes  of  cooking,  etc.  Opportunity  is  thus 
afforded  to  acquire  the  knowledge  and  skill  necessary  to  conduct  a 
modest  home,  or  to  secure  good  positions  in  well-to-do  families. 

A  convent  school  at  Morlanwelz  has  a  domestic  section  subsidized 
by  the  government  and  well  managed,  where  all  the  housekeeping  arts 
are  taught — cooking,  laundering,  sewing,  and  fine  embroidery.  These 
classes  are  numerously  attended  and  productive  of  much  good  among 
the  working  population.  Small  wages  are  paid  to  the  children  for 
sewing  and  embroidery. 

HOUSBKEBPINa  SCHOOL,  LOUVAIN. 

This  school  for  domestic  work  at  Louvain  has  been  opened  in  connec- 
tion with  a  convent  where  boarding  pupils  are  received;  and  the  cook- 
ing and  housekeeping  classes  are  turned  to  practical  use  in  providing 
for  the  daily  wants  of  these  internes.  The  intention  is  to  train  domestic 
servants;  and  a  few  girls  who  have  followed  the  course  have  already 
secured  positions  in  families.  The  classes  are  of  too  recent  establish- 
ment to  enable  one  to  say  whether  they  will  succeed  as  a  domestic 
training  school.  Of  the  utility  of  the  instruction  to  the  pupil  in  her 
own  home  and  in  after  life  there  can  be  no  question. 

To  multiply  examples  of  these  excellent  housekeeping  schools  is  use- 
less. Whether  annexed  to  the  public  schools,  as  at  Verviers,  Ixelles, 
and  Ostend;  to  the  night  schools,  as  at  Liege;  to  trade  schools,  here- 
after to  be  described;  to  normal  schools,  as  at  Brussels;  or  whether 
existing  as  separate  institutions  with  a  corps  of  teachers  and  assistants. 
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the  domestic  classes  are  fulfilling  a  most  useful  missioiiy  and  bid  fair  to 
mitigate,  if  not  to  cure,  some  of  the  worst  evils  of  induBtrial  lifo. 

TRADE  SCHOOLS  FOE  GIRLS. 

The  Association  for  the  Technical  Education  of  Women  was 
founded  in  Brussels  in  1865,  with  a  view  to  supplying  omissions  in 
the  education  for  girls  organized  by  the  public  authorities.  Women 
dependent  on  their  own  exertions  found  themselves,  it  was  urged,  sub- 
ject to  most  unfavorable  conditions.  Compelled  to  undergo  a  long 
apprenticeship  under  direction  far  from  intelligent,  or  under  employers 
bent  on  keeping  their  work  people  in  menial  and  ihTerior  positions,  the 
toiler  labored  for  the  meanest  wages.  Chance,  too,  not  aptitude,  gov- 
erned the  choice  of  a  profession ;  and  competition  and  superior  skill,  on 
the  part  of  rivals  in  industry,  often  drove  the  most  deser^ung  workers 
to  the  wall. 

TRADB  SCHQOIi  FOR  aiRIiS,   RUE  DU  MARAIS,  BRtTSSBIiS. 

With  the  aim  of  ameliorating  the  evils  of  appreoticeship,  of  training 
girls  for  special  pursuits  and  opening  up  resources  which  can  be  pur- 
sued at  home,  of  enlarging  and  extending  the  education  acquired  in 
primary  schools — but  which  is  so  often  forgotten  in  the  struggle  for  ex- 
istence— ,the  first  trade  school  for  girls  was  established  at  Brussels. 
Eighty-four  members  agreed  to  pay  annually  36  francs  ($G.95),  and  sev- 
eral subscribed  largely.  The  munificence  of  Senator  J.  R.  Bischoff- 
shcim,  however,  put  the  enterprise  later  on  a  firm  basis,  and  it  was 
installed  in  its  present  quarters,  94  rue  du  Marais.  From  1868  the 
city  of  Brussels  adopted  the  school  as  a  communal  institution,  without, 
however,  depriving  it  of  its  independent  government.  It  ifl  still  man- 
aged by  a  council  of  ad  ministration  composed  of  fifteen  members.  Their 
meeting  room  is  filled  with  the  best  productions  of  the  drawing  and  paint- 
ing classes.  Every  three  months  a  conference,  presided  over  by  a  gov- 
ernment inspector,  unites  all  the  teachers  for  the  purpose  of  discussion 
and  criticism  of  a  lesson  given  by  one  of  the  staff  of  the  school,  either 
practical  or  scientific.  In  1878  the  award  of  prizes  was  abolished,  the 
pupils  being  trained  to  work  well  for  work's  sake,  and  not  for  the  sake 
of  obtaining  a  recompense.  Exhibitions  are  given  constantly,  cnabliug 
the  public  to  see  the  high  standards  attained  in  all  branches,  and  put- 
ting the  pupils  in  communication  with  employers  to  whom  their  skUl 
and  services  may  be  useful. 

The  school  was  intended  more  for  children  of  the  middle  ranks  than 
for  the  very  poor.  In  fact,  it  is  the  hardest  working  parents  who  are 
obliged  to  avail  themselves  of  the  earnings  of  their  offspring  and  can 
not  permit  them  to  remain  in  class  long  enough  to  be  really  trained. 
In  arranging  the  course  of  study  such  branches  were  selected  as  would 
afford  a^girl  the  best  chance  to  become  self  supporting.    Indeed,  Indus- 
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tries  never  before  pursued  in  Brussels  were  actually  created,  as  that  of 
naking  artificial  flowers,  f(^  which  article  Belgium  had  hitherto  been 
depeinleut  on  Paris.  Though  the  attempt  was  greatly  opposed,  the 
result  has  been  that  many  Brussels  shops  now  manufacture  flowers. 
The  pupils  trained  at  the  school  are  competent  forewomen  and  teachers 
of  the  art,  because  their  instruction  covered  the  making  and  putting 
together  of  all  kinds  of  flowers,  whereas  shop  apprentices  usually  learn 
only  one  branch  of  the  business.  At  first  the  pupil  of  the  classes  is 
not  so  rapid  aa  the  shop  apprentice  who  turns  out  one  flower  year  after 
year;  but  with  some  training  at  the  shop  she  becomes  a  far  better 
worker  than  those  never  at  the  school,  and  she  is  besides  capable  of 
t^aehiflg  scientifically.  So  good  is  the  class  work,  however,  that  the 
flower  dealer  who  furnishes  material  for  it  and  buys  the  proc^uct  from 
the  scbool  makes  money  by  his  contract. 

The  introduction  of  trade  classes  was  opposed,  too,  by  well  estab- 
lished industries^  such  as  dressmaking.    Dressmakers  wanted  appren- 
tices who  would  drudge,  run  errands,  or  fashion  one  part  of  a  garment  all 
their  lives.    They  objected  to  applicants  who  claimed  to  be  able  to  make 
all  parts  of  a  garment,  and  who  expected  higher  pay  in  consequence. 
Themore  enlightened  women  of  the  profession,  however,  lend  all  their 
inflnence  to  the  trade  school.    Through  the  efforts  of  two  of  the  leading 
dressmakers  of  Brussels,  artists  in  their  profession,  who  serve  on  the 
jury  of  award,  drawing  was  made  obligatory  in  the  trade  school,  rue 
dtt  Marais.    In  first-class  establishments,  they  insisted,  the  workwon-  en 
first  see  the  client,  then  sketch  a  design  that  suits  her,  draw  the  cos- 
tome,  and  calculate  by  measurement  the  amount  and  cost  of  material, 
tbns  securing  appropriateness  and  economy.    Again,  the  fashionable 
dressmakers  of  Brussels  fiimish  the  school  with  new  patterns  as  styles 
change.    Their  testimony  is  that  girls  who  are  graduated  from  the  insti- 
tution are  more  valuable,  after  some  shop  training,  than  workers  not 
educated  there,  and  that  they  often  become  forewomen  and  heads  of  de- 
partments.  Indeed,  the  pupU,  after  getting  a  few  years'  practical  experi- 
ence in  the  work  room,  threatens  to  supersede  the  old  line  dressmaker  en- 
tirely, since  she  knows  more  theory  5  she  can  design,  she  can  create.    On 
the  other  hand,  girls  leaving  the  school  after  three  years'  training  some- 
times assume  to  possess  knowledge  which  only  current  practice  can 
give.    They  have  the  theory  of  ordinary  garments  only,  not  of  the 
higher  creations  of  the  dressmakers^  art — artistic  toilettes  such  as  the 
Ittxury  of  the  present  day  demands. 

This  school  has  taken  almost  a  normal  character  and  aims  to  reach 
young  women  in  fair  circumstances  who  are  unwilling  to  work  under 
the  disadvantageous  conditions  that  obtain  in  most  workrooms,  with 
long  overtime  and  small  pay.  The  intention  is  to  train  teachers 
^d  head  workers.  An  important  study  is  the  history  of  costumes, 
and  the  drawing  courses  are  very  full  and  advanced,  reproducing 
the  costumes  of  all  nations  in  all  ages.    The  student  knows  just  where 
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to  seek  sketclies  of  toilets  of  a  certain  fashion  or  period,  whereas  un- 
educated dressmakers,  preparing  foir  historical  pageants,  fancy  balls,  or 
theatrical  performances,  spend  hours  in  a  library  without  finding  the 
desired  drawings. 

Severe  competitive  tests  are  imposed  on  all  applicants  for  teachers* 
places.  Five  candidates  for  a  position  as  director  of  dressmaking  at 
a  school  in  the  provinces  were  each  given  five  separate  tests  before  a 
committee:  1st,  to  write  a  description  of  a  costume;  2nd,  to  draw  it; 
3d,  to  calculate  the  materials  required  and  the  cost;  4th,  to  make  it;  and 
5th,  to  fit  and  adjust  it  finally. 

Three  applicants  were  marked  70  each,  and  two  100  each,  the  latter 
having  had,  beside  the  86hool  course,  two  years'  practice  in  a  shop. 
Moreover,  each  candidate  was  required  to  give  a  lesson  on  this  costume 
to  a  class;  and  in  this  demonstration  all  five  were  found  deficient,  none 
as  yet  having  mastered  the  science  of  pedagogy.  All,  therefore,  must 
study  for  some  time  before  reporting  for  a  second  examination  in  the 
art  of  imparting  ideas. 

As  yet  in  Brussels  painting  on  china  has  not  become  an-emnnerative 
industry  for  jgirls,  great  experience  being  needed;  but  excellent  work  is 
done  at  the  school  of  the  rue  du  Marais.  Some  students  go  on  into  higher 
art,  some  give  lessons,  and  a  few  successfully  design  stained- glass  win- 
dows. In  order  to  establish  pupils  and  at  the  same  time  advertise  the 
institution  an  employment  bureau  is  conducted,  through  which  girls 
are  placed  in  good  positions  in  industry  and  commerce. 

The  course  of  general  instruction,  pursued  in  the  forenoon  while  the 
trade  classes  occupy  the  afternoon,  includes  French,  Flemish,  arith- 
metic, history,  geography,  natural  science,  hygiene,  domestic  economy, 
drawing,  singing,  and,  in  the  commercial  course,  English  or  German. 
Drawing  is  the  basis  of  preparation  for  all  the  trades,  and  is  thoroughly 
taught.  Lace  designing,  painting  on  porcelain,  dress  and  underwear 
making,  millinery,  and  the  manufacture  of  artificial  flowers  are  the 
chief  industries  followed.  Girls  who  take  the  course  in  commerce  un- 
derstand bookkeeping  by  double  entry,  speak  German  or  English,  and. 
have  some  acquaintance  with  geography  and  commercial  law.  Th^^ 
number  of  pupils  is  nearly  400,  and  the  school  budget  amounts  to  60,00 
francs  ($11,580). 

The  Association  for  the  Technical  Education  of  Women  believes  th 
it  is  a  mistake  to  teach  women  to  earn  their  living  unless  they  are  a 
taught  culinary  arts.    When  one  can  earn  in  two  hours  enough  to 
service  for  the  day  there  is  great  temptation  to  neglect  the  household, 
spend  one's  life  abroad,  to  go  to  restaurants  and  caf^s.    To  counte 
this  tendency  cooking  is  taught  in  the  school  of  the  rue  du  Mara^^ 
and  in  the  vigorous  new  offshoot  of  the  piorent  school  in  the  rue 
Torres  Bfeuves  housekeeping  lessons  are  a  specialty.    Parents 
tested;  they  objected  to  their  children  becoming  "  domestics.'^ 
president  and  council  of  administration  persevered  and  finally  decla^- 
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tbat  no  cMId  slionld  have  lunch  in  the  building  except  those  who  would 
enter  the  cooking  classes  and  prepare  a  meal  at  stated  times.  At  last 
that  department  proved  a  success;  and  in  most  other  trade  schools  of 
the  kingdom  cooking  classes  are  now  established  features,  started  either 
by  tlio  government  or  by  committees  of  women  interested  in  indus- 
trial education;  but  there  are  yet  great  gaps  to  fill  in  this  species  of 
training. 

Graduates  from  the  rue  du  Marais  school  are  employed  as  teachers 
in  almost  every  trade  school  for  girls  in  Belgium^  and  also  in  Holland 
and  other  foreign  countries  where  their  services  are  in  great  demand. 

TRADE  SCHOOL  FOR  GIRLS,  RUE  DU  POIN9ON,  BRUSSELS. 

A  trade  school  nearly  as  old  as  that  of  the  rue  du  Marais  and  equally 
important  is  in  active  operation  in  the  rue  du  Poin9on,  under  the  pat- 
ronage of  liberal  thinkers  and  progressive  educators — the  outgrowth 
of  private  initiative  also.  Beg:inning  with  extremely  modest  resources, 
and  about  70  pupils  in  1873,  in  1874  it  had  150  students  and  the  city 
of  Brussels  recognized  its  usefulness  and  subsidized  it.  In  1879  it 
moved  to  its  present  quarters,  rue  du  Poinjon,  with  229  pupils,  of  whom 
104  held  free  fellowships.  In  1882  it  became  a  communal  institution, 
managed  by  an  administrative  council  of  fifteen  members. 

The  instruction  comprises  general  studies,  obligatory  upon  all  pupils, 
and  special  or  trade  courses,  one  or  the  other  of  which  each  student  must 
follow.  Study  is  pursued  in  the  afternoon ,  trades  are  taught  in  the  mom- 
^gj  consisting  of  sewing  in  all  its  branches,  underwear  making,  dress- 
making, embroidery,  drawing,  and  commerce.  This  school  took  the 
prize  in  Antwerp  in  1885  and  at  Paris  in  1889  for  the  most  practical 
work  exhibited.  The  courses  aim  at  being  practical  above  all  things, 
and  the  results  are  admirable.  In  the  dressmaking  classes  it  is  inter- 
esting to  see  any  wrap  or  gown  a  visitor  may  have  on  sketched,  rap- 
i%  On  the  blackboard  by  a  pupil,  reduced  to  scale,  a  pattern  of  the 
garment  cut  out  of  muslin  and  fitted  on  the  form,  all  in  about  twenty 
minutes. 

In  the  sewing  departments  pupils  the  first  year  make  up  their  own 
materials  or  sew  for  the  crdche.  By  the  third  year  they  are  able  to  do 
dainty  work,  baU  dresses  and  bridal  robes;  but  on  graduation  the  fact 
is  impressed  on  them  that  they  lack  practice  in  details  of  the  art  and 
knowledge  of  fashions  and  styles,  and  that,  before  setting  up  in  bus- 
mess  for  themselves,  they  should  serve  a  year  or  two  in  a  dressmaking 
slop  of  the  highest  class. 

The  history  of  art  is  carefully  studied,  and  pupils  originate  designs 
for  embroidery  and  lace.  In  embroidery  there  are  special  courses. 
The  Bohemian  government  sends  pupils  to  this  school  to  learn  the 
art  in  order  to  teach  it  in  the  schools  of  Bohemia.  Great  attention  is 
paid  to  the  drawing;  and  the  exercises  of  students  of  13  preparing  to  be 
dressmakers  compare  more  than  favorably  with  what  is  called  high 
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art  iu  Americaa  academies.  Every  step  of  every  process  in  dresamate 
ing  is  first  sketched,  and  then  the  pattern  is  draughted.  Flowers  f<^ 
lace  and  embroidery  are  drawn  from  nature.  Drawing  is  the  founda 
tion  of  the  instruction  in  every  trade. 

Final  examinations  determine  promotions  to  higher  grades,  and  fr6 
quent  exhibitions  of  work  are  held.  Certificates  are  given  to  aU  wh^ 
attain  a  certain  high  standard  of  excellence  at  the  end  of  the  coor^te 
The  number  of  pupils  is  about  350. 

The  records  as  to  the  present  occupations  of  graduates  are  more  per 
feet  in  this  school  than  anywhere  else  in  Belgium.  Msaiy  oi  the&4 
graduates  are  teaching  in  the  city  and  provincial  schools,  and  are  hold 
ing  positions  of  trust  in  foreign  countries.  The  annual  expenditure 
for  the  institution  is  about  40,000  francs  ($7,720). 

TRADB  SCHOOL  FOR  GIRLS.  RUE  DBS  TBRRES  NBTTSTEB,  BRUSSELS 

The  Association  for  the  Technical  Education  of  Women  was  forced, 
on  account  of  the  number  of  applicants  who  could  not  be  aeconHno- 
dated  at  the  rue  du  Marais,  to  open,  in  1888,  a  new  trade  and  house- 
keeping school  for  girls.  It  is  installed  in  handsome  quarters  in  a 
populous  industrial  neighborhood,  and  already  has  acliieved  signal 
success. 

Both  the  general  literary  studies  and  the  domestic  classes  are  oblig- 
atory for  all  pupils.  The  trades  taught  are  underwear  making,  dre^ss- 
making,  laundry  work,  and  millinery.  The  school  has  three  aims^  viz., 
to  aid  pupils  to  obtain  a  trade  or  business  suited  to  the  female  sex  and 
to  help  them  to  an  index)endent  position;  to  initiate  young  women  into 
domestic  work  and  prepare  them  to  direct  their  housdiolds  with  intelli- 
gence, order,  and  economy;  to  continue  their  primary  studies  and  turn 
the  lessons  to  usefol  account. 

The  domestic  classes  are  a  direct  application  of  the  lessons  given  in 
hygiene  and  domestic  economy.  The  cooking  course  is  varied  with  the 
seasons,  and  pupils  go  to  market,  purchase  supplies,  and  calculate  the 
cost  of  every  ingredient  and  every  meal.  In  other  respects  the  school 
resembles  its  model,  me  du  Marais,  and  bids  fair  to  equal  it  in  point  of 
numbers.  On  the  practical  side  the  instruction  is  more  thorough ;  on 
the  ornamental  side  less  extensive  than  at  the  parent  school,  rue  du 
Marais. 

The  general  course  comprises  French,  Flemish,  arithmetic,  accounts, 
geometrical  drawing,  histoiy,  geography,  natural  science,  hygiene, 
domestic  economy,  maternal  instruction,  singing,  and  gymnastics. 

The  trade  course  includes  sewing,  dressmaking,  underwear  making, 
washing,  starching,  and  ironing. 

The  housework  course  consists  of  mending,  patching,  and  the  neces- 
sary sewing  for  the  family,  cooking,  house  and  furniture  cleaning,  the 
washing  of  toilet  articles,  and  various  other  household  duties. 
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IRTBRMBDZATB  THADB  SCHOOZt  FOR  CKIRLS,  ANTWBRP. 

This  school  was  created  in  1874  by  an  association  whose  object  was 
first  to  prepare  yoniig  women  fer  the  normal  schools,  and  then  to  train 
theni  for  trades  without  the  intervention  of  the  usual  apprenticeship 
in  shops.  Subsidized  by  state  and  city,  it  is,  like  the  Brussels  trade 
schools,  governed  by  a  council  of  administration  of  fifteen  members, 
and  the  instruction  follows  much  the  same  lines.  The  studies  last  five 
years,  two  of  which  are  preparatory.  Of  trades  the  pupil  may  select 
nndcrwear  making,  dressmaking,  cutting  and  fitting,  and  drawing  and 
paintiDg  applied  to  various  industries.  The  school  is  so  largely  at- 
tended that  its  present  domicile  is  almost  inadequate. 

TRADE  SCHOOL  FOR  GIRLS,  GHENT 

In  1888  the  city  of  Ghent  transformed  its  communal  ouvrair  or  ap- 
pr^tice  school  annexed  to  the  poblic  school  of  tide  rue  du  Kouveau  Bois 
iotaaiegular  trade  school  for  girls* 

The  literary  and  trade  courses  resemble  those  of  the  other  Belgian 
^de  schools^  lasting  three  years,  and  presupposing  a  primary  educa- 
tion. At  entrance  the  parents  or  guardian  of  the  pupil  agree  to  pay 
when  the  young  girl  shall  have  completed  the  course  the  sum  of  90 
francs  ($17.37)  as  tuition,  which,  however,  is  always  remitted  to  stu- 
dents vho  finish  with  credit,  as  a  recompense  for  fi3.ithful  application. 

The  dressmaking  departm^ait,  following  the  plan  of  the  Paris  schools, 
bas established  an  outride  client^ley  and  sews  for  regular  customers; 
^  workers  being  supposed  to  gain  greats  practical  knowledge  by 
making  costumes  for  outsiders  than  in  sewing  on  their  own  materials 
or  constructing  useless  models.  Pupils  assist  the  mistress  in  fitting, 
fc^IHng,  and  trying  on.  The  proceeds  of  the  work  go  to  the  school  fund, 
although  this  plan  is  sometimes  varied  by  paying  the  workers  small 
^68,  as  in  the  tailor  schools  for  boys.  Drawing  is  here,  as  elsewhere, 
ftproinineiit  feature  of  tiie  industrial  training. 

TRADE  SCHOOL  FOR  GIRLS,  VERVIERS. 

This  .school  was  established  in  1886  by  private  initiative,  and  is 
fflaaaged  by  a  committee  of  nine  members.  The  course  of  instruction 
coDibines  literary  studies  and  certain  trades.  Modifications  have  lately 
been  made  by  which  more  attention  is  paid  to  natural  science,  hygiene, 
8nd  domestic  economy.  The  other  branches  i)ur3ued  are  commerce, 
German,  industiial  drawing,  with  special  relation  to  trades,  dressmak- 
^g,  uiiderwcar  making,  and  painting.  Much  stress  is  laid  on  profi- 
ciency in  drawing,  and  the  achievements  of  the  pupils  are  extremely 
creditable.  Ceiitificatea  are  given  to  pupils  passing  good  examinations. 
The  attendance  numbers  nearly  200. 
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rrCRMEDIATB  TRADE  SCHOOL  FOR  GIRLS.  LIEaB. 

'  of  Liege  supports  a  trade  school  for  girls  as  important  and 
hose  in  Brussels.  Besides  the  obligatory  general  studies, 
to  iuferior,  intermediate,  and  superior,  seven  special  courses 
irsued,  viz.,  history  and  literature,  commerce,  dressmaking, 
•  making,  artificial  flowers,  drawing,  and  painting.  In  the 
classes  there  were  in  1892,  37  pupils;  in  commerce,  86;  in 
ng,  182;  in  underwear  making,  53;  in  artificial  flowers,  16;  in 
26;  in  painting,  17;  making,  with  special  pupils,  a  total  of 
mdance. 

sons  in  flower  making  commence  with  the  cloth  in  the  bolt, 
every  step — dyeing,  making,  assembling;  they  last  four  years 
ught  by  a  practical  flower  maker,  the  head  of  a  large  manu- 
Many  advanced  trade  pupils  omit  the  literary  studies  of  the 
md  pursue  only  the  industrial  work  of  the  afternoon.  Th6 
r  instruction  is  founded  on  the  intuitive  principle,  and  aims 
)  originality  and  to  reveal  natural  aptitudes.  The  school 
good  collections  of  casts,  charts,  chemical  and  physical  ap« 
nd  a  small  library.  The  trade  instruction  is  graded,  draw, 
ig  the  basis  of  it.  After  studying  the  first  elements  of  form 
e  found  in  life  and  in  nature,  in  landscapes,  in  plants  and 
CSeometry  jind  perspective  are  insisted  on,  and  the  aBsthetic 
L  the  history  of  art  are  presented  in  a  way  to  appeal  to  tbe 
)n  and  to  furnish  exercises  useful  in  the  practice  of  the 
iure  trade. 

ching  staff  consists  of  a  director,  a  subdirector,  ten  teachers 
fhest  or  regent  grade,  two  governesses,  five  mistresses  for 
]^erman,  and  English,  a  professor  of  natural  science,  a  teacher 
sties,  a  superintendent  of  industrial  work,  six  dressmaking 
oderwear  making  teachers,  one  mistress  for  artificial  flowers,  a 
and  three  drawing  teachers,  and  a  painting  teacher  besides 
tant  work  accomplished  by  this  excellent  institution  justifi< 
yment  of  so  large  and  competent  a  faculty. 
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PAKOCHIAL  TRADE  SCHOOLS. 

ochial  trade  and  industrial  schools  in  Belgium  deserve  m^Q. 
dmirable  schools  of  Saint  Luke  being  by  far  the  best, 
aint  Luke  schools  complete,  as  it  were,  the  course  of  Catholic 
a,  receiving  the  pupils  after  their  first  communion  and  teach- 
antil  they  are  about  20  years  of  age  and  have  become  self  sup. 
arkmen.  Graduates  are  in  great  demand  by  employers,  be- 
heir  skill  as  artisans,  and  many  have  set  up  in  business  for 
s,  and  in  their  own  shops  direct  large  numbers  of  workers  at 
^  metal,  decorative  painting,  stained  glass,  engraving,  and 

•^  <ire  architects  of  wide  renown,  two  are  univer- 
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sit}  professors,  and  many  others  are  teachers  of  drawing  and  architect- 
m  in  important  schools.  In  foreign  countries,  too,  they  have  had  signal 
saccess,haying  established  industries  in  France,  Holland,  and  England. 

The  Ghent  school  was  the  first  of  the  Baint  Luke  schools,  haying 
been  founded  in  December  1862  by  the  Society  of  Saint  Vincent  de 
Paul  In  January  1863  it  was  formally  opened  with  12  pupils  from 
12  to  15  years  of  age.  By  October  Qf  the  same  year  40  boys  were 
enrolled;  and  at  present  600  students  of  various  ages,  from  13  to  25, 
are  in  attendance. 

At  the  anniversary  of  the  founding  of  tha  Ghent  school  the  associa- 
tion of  alumni  gave  to  the  institution  a  fine  building,  consisting  of  a 
mmm  and  library  combined. 

Under  the  same  authority  and  pursuing  the  same  course  of  study 
Bchools  have  been  established  at  Tournay,  Liege,  Brussels,  and  Courtrai 
in  Belgiam,  and  at  Lille  in  France. 

The  Saint  Luke  schools  aim  to  aid  young  men,  particularly  the  sons 
of  artisans,  to  acquire  the  theoretical  and  practical  knowledge  necessary 
to  attain  an  honorable  position  and  insure  their  efficiency  in  various 
occnpations,  as  architects,  managers  of  public  works,  sculptors,  wood 
engravers,  and  painters.  All  the  instruction  is  essentially  practical, 
and  the  importance  of  drawing  is  fully  recognized. 

Ten  years  are  required  to  complete  the  full  course,  but  only  those 
pnpils  destined  to  be  architects  remain  so  long.  Four  or  five  years 
suffice  to  give  a  gaod,  artistic  training  as  skilled  workmen. 

Tuition  is  free,  and  the  financial  resources  of  the  Saint  Luke  schools 
we  derived  principally  from  subscriptions.  The  Ghent  school,  with 
^  pupils,  receives  from  the  state  a  subsidy  of  5,000  francs  (8965), 
aud  from  the  province  1,600  francs  ($289.50).  The  Tournay  school  has 
150  pupils,  Liege  100,  and  that  at  Schaerbeek,  Brussels,  founded  in 
-^7,  is  attended  by  upwards  of  400  pupils,  and  gets  from  the  state 
fi;000  francs  ($965). 

TBADB  SCHOOLS  FOUNDED  BY  GUILDS  AND  TRADES. 

Trades  and  trade  unions  in  Belgium  recognize  the  importance  of 
giving  apprentices  more  thorough  training  than  is  now  generally  ob- 
tainable since  old  fashioned  apprenticeship,  under  which  a  boy  might 
bo  bound  out  to  a  master,  no  longer  exists  in  the  kingdom.  Just  as 
^6  ancient  guilds  of  London  are  at  present  endowing  and  even  found- 
faf  technical  schools  and  classes,  so  the  time  honored  "  syndics ''  or 
£^ildsof  Belgium,  or  their  modem  representatives,  the  master  tailors 
uid  brewers,  are  taking  steps  to  train  workmen  to  greater  technical 
proficiency. 

At  Louvain  the  Saint  Peters  Trade  School  was  founded  in  October 
1888  by  the  corporation  of  trades  and  commerce  of  Louvain.  The 
course  was  fully  organized  in  October  1889  in  a  fine  domicile,  and  the 


190       REPORT  OF  THE  COMMISSIONER  OF  LABOR. 

plan  of  study  embraces  drawiag  and  elaborate  trade  instruction.  The 
trade  classes  comprise  tailoring,  both  cutting  and  sewing;  carpet 
making,  shoemakiug,  blacksmi thing,  stained  glass^  carpentry,  joinery, 
decorative  painting,  plumbing,  slating,  masonry,  and  a  botanical  course 
for  gardeners.  The  teachers  are  either  scientific  and  technical  school 
graduates  or  practical  manufacturers  and  foremen  of  t^orkshops. 

In  each  department  instruction  is  given  also  in  physics  and  in  com- 
mercial accounts.  The  object  of  the  lessons  is  to  obviate  routine  asid 
to  supply  to  the  student  workman  those  omissions  in  his  all-round 
training  which  the  specialised  shop  work  surely  entails. 

Pupils  must  be  at  least  12  years  of  age  in  order  to  enter.  Tlie  school 
administration  is  carried  on  by  a  commission  appointed  by  the  grand 
cotuicil  of  the  corporation,  and  is  composed,  for  the  most  part,  of  em- 
ployers and  workingmoiu  .  One  member  of  this  commission  is  charged 
with  the  daily  direction  of  the  school.  Its  expenses  for  1890-'91 
amounted  to  7,450  francs  ($1,437.85).  In  1891  there  were  a  hundred 
pupils  in  the  drawing  school  and  a  hundred  in  the  tradeclasses. 

SCHOOL  FOR  TAILORS,  BRXTSSELa 

The  master  tailors  at  Brussels,  finding  no  properly  qualified  jour- 
neymen tailors,  resolved  to  establish  a  school  for  training  skilled 
workmen. 

The  first  Belgian  school  for  tailors  was  opened  at  Brussels,  April 
12,  1880,  under  the  control  of  the  master  tailors.  The  theoretical 
course  includes  French,  arithmetic,  accounts,  geography,  history,  and 
drawing,  while  in  the  practical  department  pupils  undergo  a  three 
years'  training  which  qualifies  each  one  to  make  his  garment  (faire  sa 
pUce).  The  first  year  is  devoted  to  a  complete  course  in  sewing  j  the 
second  year  to  completing  the  separate  parts  of  a  garment;  the  third 
year  to  putting  together,  pressing,  and  finishing  the  suit.  A  fourth 
year  is  sometimes  added,  after  which  the  pupil  may  consider  himself  a 
finished  workman. 

Cutting  lessons  were  purposely  omitted  from  the  course  of  study  to 
counteract  the  tendency  4n  the  trade  for  all  men  to  become  cutters, 
while  nobody  was  left  to  do  satisfactory  work  with  the  needle.  Tlie  em- 
ployers believed  that  to  create  a  supply  of  skilled  journeymen  would 
conduce  to  their  own  advantage  and  greatly  improve  standards  in 
the  business  of  custom  tailoring.  They  agreed  to  give  preference, 
always,  to  workers  completing  the  prescribed  course;  and  to  the  pro- 
gressive spirit  of  the  master  tailors  of  Belgium  the  credit  is  due  for  the 
creation  of  excellent  trade  schools. 

On  account  of  the  sedentary  nature  of  the  trade  a  complete  course 
of  gymnastics  is  obligatory,  under  a  competent  professor  connected 
with  the  school.  The  teaching  staff  consists  of  a  director,  professional 
tailors  to  supervise  the  actual  work  of  the  shops,  and  a  professor  of 
science. 
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A  tuition  fee  of  60  ftaucs  (911.58)  a  year  is  chargedl  all  pupils,  but 
the Bruiisels  poor  pay  no  entrance  fee;  other  pupils  of  the  city  pay  an 
eotranco  fee  of  50  franca'  ($9.G5),  and  those  liviug  outside  the  city 
lunits  100  francs  (919.30);   After  six  months'  probation,  for  all  lads  who 
kve  been  faithful  there  is  set  aside  in  the  school  treasury  a  certain 
irage,  eonsisting  of  1  franc  (19  cents)  a  week  the  first  year,  2  franca 
(39  cents)  a  week  the  second  year,  and  3  francs  (58  cents)  a  week  the 
third  year;  and  the  total  is  given  to  the  pupil  on  graduation^  but  he 
forfeits  it  if  he  leaves  without  completing  the  course.    In  the  fourth 
year  the  worker  receives  all  tiiat  he  can  earn.    The  school  is  well  man- 
aged and  is  fiilfilling  admirably  the  ends  for  which  it  was  estab- 
lished.  Ex-pupils  holding    certificates  of  proficiency  have  obtained 
IneratiFe  employment  in  foreign  countries. 

IalS89~'90  there  were  32  boys  in  attendance.  In  1892  applicants 
were  being  refused.  The  annual  budget  amounts  to  12,000  francs 
(12,316),  the  state  aiding  with  a  subsidy  of  2,000  francs  (938C),  the  city 
paying  1,200  francs  ($231.60),  and  the  province  700  francs  ($135.10),  the 
loafiter  tailors  subscribing  the  balance  over  and  above  receipts. 

SCHOOL  FOR  TAILORS,  LIEQE. 

On  a  similar  basis  is  organized  the  School  for  Tailors  at  Liege, 
founded  October  2, 1888,  under  the  patronage  of  the  government,  the 
province,  andthe<;ity.  In  1890,  33  pupils  were  enrolled,*  the  state  sub- 
sidy was  2,000  francs  ($386),  that  of  the  commune  and  province  being 
^50  Irancs  ($144.75)  each.  In  1891  there  were  48  pupils.  The  earn- 
ings reserved  for  the  boys  amount  to  less  than  at  Brussels,  but  the 
quality  of  work  done  is  so  fine  as  to  have  excited  the  admiration  of 
renowned  London  firms. 

At  Binche  a  school  for  tailors  was  opened  in  1890,  by  the  com- 
munal government,  with  20  attendaoits. 

SCHOOL  OF  TTFOaRAPHT,  BRUSSELa 

The  School  of  Typography  {JlSoole  de  Typogrc^hie)  at  Brussels  orig- 
inated in  the  efforts  of  the  compositors'  uuion  to  improve  the  conditions 
<>^  apprenticeship. 

In  most  printing  rooms  the  child  entering  to  learn  the  trade  of  type- 
setter was  a  mere  drudge  and  runner,  carrjdng  proof  sheets,  and  doing 
^ost  menial  work,  and,  after  passing  years  at  the  business,  he  did  not 
know  even  the  elements  of  his  trade.  So  many  incompetents  were 
thus  enrolled  in  the  calling  that  the  union  asked  employers  to  require 
candidates  to  pass  arU  examination,  and  in  1882  this  rule  was  adopted. 
The  large  number  of  candidates  rejected,  though  the  test  was  simple, 
dismayed  the  union  and  proved  the  great  need  for  proper  technical 
training.  In  1886  the  union  called  a  joint  meeting  of  its  members  and 
&e  largest  printing  firms^  with  a  view  to  establishing  a  trade  school; 
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and  through  the  eflfbrts  of  the  Printiiig  Olub  and  Library,  the  Printing 
Guild,  M.  Jean  Dumont,  editor  of  Le  Typographey  and  others  inter- 
ested, the  Brussels  School  of  Typography  was  opened  in  1888.  The 
significant  fact  was  recognized  that,  in  those  countries  where  tech- 
nical instruction  was  advanced,  as  Germany,  Austria,  and  Italy,  print- 
ing had  reached  great  artistic  perfection;  and  France,  not  to  be  out- 
done, had  opened  a  school  for  compositors  at  Paris,  and  was  then  build- 
ing a  model  institute  for  teaching  the  art  of  book  making. 

As  a  result  of  prolonged  conferences  and  mutual  concessions  on  the 
part  of  employers  and  the  union  the  school  was  at  last  established, 
the  publishers  of  Brussels  agreeing  to  accept  no  workmen  under  14, 
and  to  send  all  beginners  to  their  free  trade  school. 

After  five  years^  attendance  pupils  pass  an  examination  and  receive 
a  diploma  which  entitles  them  to  the  wages  of  a  skilled  workman.  The 
governing  committee  of  the  institution  is  made  up  half  of  employers, 
half  of  workmen. 

The  course  is  divided  into  two  parts,  one  giving  technical,  the  other 
literary  instruction.  Technical  teaching  keeps  pace  with  that  of  the 
text  book,  and  the  pupil  advances  systematically  in  the  knowledge  of 
his  trade  to  a  full  mastery  of  the  printing  art.  During  1890,  71  young 
men  were  enrolled — 19  in  their  first  school  year,  24  in  their  second,  18 
in  their  third,  and  10  in  their  fourth.  The  classes  are  held  at  night, 
and  during  the  day  the  pupils  may  be  found  scattered  throughout  the 
principal  composing  rooms  and  publishing  houses  of  Brussels.  The 
expenses  amount  to  about  7,500  francs  ($1,447.50)  annually. 

BRSWINQ  SCHOOL,  GHENT. 

A  model  brewing  school  was  opened  at  Ghent  in  October  1887, 
founded  by  the  Belgian  Society  of  Brewers. 

The  school  is  divided  into  two  sections.  The  first  section  is  designed 
for  the  theoretical  and  practical  training  of  foremen  and  journeymen 
brewers;  tuition  is  free.  The  second  section,  not  gratuitous,  provides 
a  complete  education  in  the  art  of  brewing  for  proprietors  or  directors 
of  breweries. 

During  the  first  year  36  pupils  were  in  attendance  j  of  whom  13  were 
established  brewers,  14  were  sons  of  brewers,  and  9  were  aspirants  to 
the  position  of  brewers  or  directors  of  breweries.  All  these  were  pay 
pupils;  but,  besides,  27  attended  the  gratuitous  section. 

Stimulated  by  this  success  the  organizers  of  the  school  still  further 
developed  their  plan,  and,  in  1890,  completed  their  work  by  the  estab- 
lishment of  a  scientific  station,  similar  to  those  that  exist  in  Germany, 
in  England,  and  in  Denmark,  whose  office  is  to  study  all  the  questions 
of  a  scientific  nature  that  pertain  to  brewing. 

The  school  now  consists  of  three  sections — a  free  section,  a  techni- 
cal pay  section,  and  a  higher  pay  section.    The  gratuitous  branches    ^ 
Are  French  and  Flemish  brewing,  applied  mechanics,  practical  woi$.J^ 
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m  the  brewhause,  and  excursion3  to  breweries.  The  coiu'se  includes 
instruction  as  to  waters  available  for  brewing  purposes,  the  barley, 
its  germination,  drying  of  the  malt,  methods  of  testing  the  malt, 
brewing  by  the  methods  of  infusion,  decoction,  etc.  In  short,  every 
process  of  the  art  is  fully  explained  and  demonstrated.  The  courses 
are  given  alternately  in  French  and  in  Flemish,  for  24  consecutive 
&indfty8;  and,  on  certain  week  days,  pupils  practise  in  the  breweries 
of  the  city.  At  the  close  of  the  school  year  the  pupil  is  examined  by 
acoDimittee  composed  of  two  professors  and  four  members  of  the  ad< 
ministrative  council  of  the  school.  With  a  possible  1,000  points  the 
pnpilmay  obtain*  100  points  for  diligence  in  study,  600  points  for  the 
L'igliest  excellence  in  the  course  of  brewing,  and  300  points  in  me- 
chanics. Graduates  of  the  Ghent  school  are  highly  esteemed,  and 
they  obtain  large  salaries.  The  average  is  1,800  francs  ($347.40)  a 
year. 

The  technical  course,  for  which  500  francs  ($90.50)  a  year  is  paid, 
and  the  higher  course,  for  which.  250  francs  ($48.25)  is  paid,  include 
much  more  of  the  theory,  chemistry,  and  technology  of  brewing.  A 
complete  bacteriological  laboratory  has  been  equipped,  and  a  model 
brewery  is  connected  with  the  school,  with  a  library  containing  Belgian, 
FreacL,  English,  German,  and  American  brewing  journals  and  reviews. 

The  school  budget  of  1890  amounted  to  30,000  francs  ($5,790>;  state 
subsidy,  5,800  francs  ($1,119.40);  provincial  and  city  subsidy,  each,  500 
francs  ($96.50).  Since  the  founding  of  the  school  in  1887  the  Flemish 
course  of  the  gratuitous  section  has  been  followed  by  54  pupils,  and 
the  French  course  by  57.  In  the  professional  section  162  pupils  have 
been  enrolled;  and  at  the  opening  of  the  superior  section  in  1890,  13 
pupils  entered  the  new  department,  most  of  whom  were  master  brewers 
orthesons  of  established  brewers. 

As  a  proof  of  the  excellence  of  this  Ghent  school,  the  new  scientific 
brewing  institute  at  Berlin  has  adopted  the  same  plan  of  study  in  the 
botanical  course;  and  the  new  school  of  brewing  at  Lille  (established 
in  October  1890)  has  selected  a  course  identical  with  that  at  Ghent. 

TKADE  SCHOOLS. 

No  manual  training  schools  of  the  type  of  those  in  Saint  Louis,  To- 
ledo, New  Orleans,  Chicago,  and  Baltimore  exist  in  Belgium.  The 
Dearest  approach  to  their  educational  idea  is  embodied  in  two  institu- 
tions, one  at  Ghent,  newly  established,  the  other  at  Tournay,  one  of  the 
oldest  foundations  in  the  kingdom.  The  Tournay  school,  though  called 
8Q  industrial  school  *and  ranked  as  such  in  all  catalogues,  departs  so 
widely  from  the  lines  pursued  by  the  other  industrial  schools  that  it  is 
more  convenient  and  also  more  exact  to  describe  it  among  the  trade 
schools,  of  which  it  is  by  far  the  most  important. 
S,  Ex.  65 13 
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INDUSTRIAI.  SCHOOLp  TOURNAY. 

The  original  aim  of  tliis  establishment  was  to  do  away  with  the  dis- 
advantages of  ai>preiiticeship,  which  is  usually  passed  under  eonditiona 
unfavorable  both  to  the  teclinical  proficiency  and  the  character  of  the 
young  workman. 

In  1841  a  school  of  arts  and  trades  was  oijened  at  Toumay  to  per- 
fect workmen  in  local  industries,  to  turn  out  good  foremen  and  arti- 
sans— in  a  word,  to  teach  manual  labor  properly.  At  first  a  boarding 
department  was  attached  to  the  school,  and  workshops  for  hosiery,  car- 
pentry, casting  iron  and  copper,  locksmithing,  and  modelling.  The 
whole  was  under  the  control  of  the  clergy.  Pupils  were  admitted  at 
8  years-  of  age,  and  could  remain  till  they  were  21.  The  price 
of  board  was  100  francs  ($19.30)  a  year,  besides  which  the  school 
appropriated  three- fourths  of  the  earnings  of  the  pupil  in  the  shops 
the  other  fourth  being  reserved  for  the  boy  till  his  departure  from  th< 
establishment. 

In  1860  the  institution  reorganized  more  on  the  model  of  other  it» 
dustrial  schools,  retaining,  however,  the  special  workshops  where  th< 
students  were  regularly  employed  all  day;  but,  after  1865,  it  was  of 
longer  administered  by  priests,  and  the  boarding  department  was  kep' 
entirely  distinct. 

As  the  school  is  at  present  operated,  a  theoretical  industrial  course 
as  well  as  shop  work,  is  obligatory  upon  all  pupils.  This  comprehendi 
arithmetic,  geometry,  mechanics,  physics,  chemistry,  industral  econ 
omy,  and  drawing,  the  first  year  being  preparatory,  the  regular  stndiei 
covering  three  years  besides.  They  are  pursued  only  in  the  earl; 
morning  in  summer  and  in  the  evening  in  winter.  Drawing  occnpie 
six  hours  a  week.    The  day  is  devoted  to  shop  work. 

The  government  contracts  with  a  large  manufacturer  to  assume  th 
responsibility  of  carrying  on  the  school  shops,  where  he  is  at  liberty  t 
engage,  too,  his  own  workmen ;  but  he  agrees  to  furnish  always  definit 
employment  to  the  pupils  at  fixed  rates.  The  classes  in  iron  or  woo< 
work  labor  in  squads  under  a  teacher  or  foreman,  performing  all  th 
processes  requisite  in  the  manufacture  of  the  product.  Such  constan 
change  of  employment  is,  however,  insisted  on  by  the  director  of  th 
school  to  prevent  the  lad  from  being  a  mere  automaton  or  a  routin 
worker,  and  to  enable  him  to  become  proficient  in  all  branches  of  hi 
chosen  trade. 

Each  student  workman's  earnings  are  partly  reserved  for  him  until  hi 
majority,  partly  turned  into  the  school  treasury.  The  pupils  ar 
mostly  over  14  years  old,  and  each  candidate  serves  six  month 
probation  before  being  finally  received.  If  one  shows  no  aptitude  fc 
a  trade  he  is  sent  back  to  his  parents.  On  entering  the  boy  selects  a 
his  specialty  either  wood  work  or  iron  work,  not  both.  The  shop 
actually  in  operation  admit  of  considerable  liberty  of  choice  amon 
such  pursuits  as  carpentry,  joinery,  iron  casting,   fitting,  turning 
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core  making,  and  copper  work.  Of  late  a  special  class  has  been  sent 
to  a  shop  in  the  town  where  most  beautiM  and  artistic  ornamental 
iron  work  is  produced. 

The  ayerage  yearly  attendance  is  125,  and  pupils  come  from  Holland, 
England,  Spaing  Eussia,  and  even  America.  The  state  contributes  to 
the  support  of  the  school  the  sum  of  21,000  francs  ($4,053),  while 
proyiuce  and  commune  each  give  7,000  francs  ($1,351)  a  year.  The 
book  work  accomplished  is  less  than  that  which  American  high  school 
boys  undertake.  In  winter  the  theoretical  course  is  followed  by  lads 
of  the  town  who  do  not  enter  for  shop  work,  which  swells  the  enrol- 
meot  to  250,  and  entitjes  Toumay  to  class  itself  with  other  Belgian 
industrial  schools, 

TRADE    SCHOOL,    GHENT. 

As  Tonrnay  represents  the  earlier  ideas  regarding  apprenticeship, 
the  trade  school  for  boys  at  Ghent  stands  for  moderu  achievements  in 
technical  instruction;  but  the  object  is  not,  as  in  American  manual 
training  schools,  to  educate  and  to  develop  faculty,  it  is  to  form  the 
best  possible  artisan  by  means  of  scientific  preparation. 

Inl882  M.  Lippens,  mayor  of  Ghent,  announced  that  the  creation  of 
a  school  of  apprenticeship,  where  children  coming  from  the  primary 
schools  could  be  instructed  in  wood  and  iron  work,  would  be  an  essen- 
tial measure  of  policy. 

In  1883  M.  Lippens  and  M.  Dauge,  the  alderman  of  public  instruction, 
visited  the  apprenticeship  schools  of  Paris,  Rouen,  and  Havre.  The 
Havre  school  particularly  attracted  their  attention,  both  on  account  of 
it«  excellent  organization,  and  because  of  the  results  obtained.  Vari- 
ous circumstances  conspired  to  delay  the  execution  of  M.  Lippens's 
project.  But  in  1887  the  aldermanic  college  sent  a  special  delegate,  M. 
Devylder  the  present  director  of  the  school,  to  Havre  to  study  the 
apprenticeship  school  of  that  city  in  all  its  details,  as  much  from  an 
educational  point  of  view  as  from  the  trade  and  administrative  stand- 
point The  favorable  report  of  M.  Devylder  induced  the  board  of  public 
instruction  to  found  a  professional  school  for  boys,  and  a  course  was 
opned  in  October  1887. 

In  1890  the  school  was  commodiously  installed  in  a  building  erected 
especially  for  its  accommodation.  The  course  of  study  includes  Flem- 
^hj  French,  arithmetic,  practical  geometry,  accounts,  the  elements  of 
Pbysics  and  mechanics,  a  practical  acquaintance  with  metals  and  com- 
mon woods,  and  drawing.  Lessons  and  shop  work  in  the  well  equipped 
sehool  work  rooms  alternate  during  the  day.  No  classes  are  held  at 
night. 

The  pupils  select  either  wood  or  iron  as  their  specialty,  and  the  shop 
instruction  differs,  accordingly,  from  the  very  first,  although  almost  the 
8ame  theoretical  course  is  covered  in  both  departments.  Manual  and 
niental  exercises  are  so  combined  that,  after  three  years'  application, 
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the  students  are  qualified  to  enter  upon  their  particular  trade.  Tb.^ 
iron  work  is  specialized  intoforging,  fitting,  turning,  and  locksmitLingj-. 
Boys  aged  from  13  to  16  may  enter,  and  they  must  have  attended 
for  one  year  at  least  the  highest  class  in  a  primary  school.  "i 

This  institution  is  equipped  Avith  one  12-horse  power  engine,  fifty-five     | 
vises,  six  lathes  (iron),  one  Whitworth  plane,  six  forges,  two  ventilating 
fans,  one  ribbon  saw,  three  power  lathes  for  wood  work,  and  forty-fiv-6 
complete  sets  of  carpenters'  tools.    It  is  the  intention  to  add  immedi-. 
ately  other  important  machinery  and  tools,  and  to  mcake  the  school  the 
equal  of  any  of  its  kind  on  the  continent. 

Twenty-five  pupils  attended  when  the  classes  were  first  opened;  in 
1890,  85  followed  the  course;  in  1892  every  place  was  filled,  and  appli- 
cants  were  turned  away.    A  committee  of  twelve  influential  men  has  a 
general  oversight  of  the  school  shops  and  assists  in  securing  for  gradl- 
uates  positions  in  some  one  of  the  many  large  industrfal  establislimea'ts 
of  Ghent.    Indeed,  employers  find  the  trade  school  boys  very  valual>X« 
workmen.     The  average  pay  they  receive  at  first,  in  wood  workim  » 
shops,  is  1  franc  GO  centimes  (31  cents)  a  day,  and  in  iron  works  th^J>' 
get  about  1  firanc  80  centimes  (35  cents)  a  day — considerably  mo 
than  youths  of  the  same  age  earn  who  have  not  had  the  advant^iges 
the  trade  school. 

The  teaching  staff  consists  of  a  director,  a  subdirector,  instructor 
and  foremen.    The  annual  budget  amounts  to  27,060  francs  ($5,222.58 
the  state  granting  a  subsidy  of  6,000  francs  ($1,158),  and  the  provinc 
2,000  francs  ($386). 

NATIONAL  SCHOOL  OP  WATCHMAKINa,  ELECTRICITY,  AND  AP- 
PLIES MECHANICS,  BRUSSELS. 

The  I^ational  School  of  Watchmaking,  Electricity,  and  Applied  Me- 
chanics at  Brussels  was  founded  in  1886  by  private  enterprise  aided 
by  the  stat€,  the  province,  and  the  city,  with  the  design  of  furnishing 
young  men  the  means  of  acquiring  necessary  theoretical  and  practical 
knowledge  of  all  the  branches  of  watchmaking,  of  the  applications 
of  mechanical  principles  to  the  construction  of  instruments  of  preci- 
sion, and  of  electricity. 

The  school  is  exclusively  technical  without  the  least  reference  to  the 
commercial  value  of  its  products  ^  but,  nevertheless,  a  commission  is 
authorized  to  sell  the  objects  made  by  the  pupils.  The  studies  cover 
four  years,  beginning  August  1  and  ending  July  1,  each  year.  Both 
the  theoretical  and  the  practical  courses  are  strictly  obligatory. 

The  practical  instruction  includes  preparatory  education  and  pre- 
liminary work  common  to  all  branches  of  mechanical  precision  j  the 
complete  construction  of  a  watch;  the  making  of  the  movements;  the 
setting  up  of  all  the  parts  of  watches,  old  jind  new;  electric  clocks; 
^hronometryj  telegraphy;  telephony';  electric  signals;  the  making  of 
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iDStruments  of  precision;  the  constriictiou  of  apparatus  for  purposes 
of  demonstration  in  the  school  museum,  etc. 

The  theoretical  course  includes  mathematics,  physics,  chemistry,  cos- 
mography, mechanics,  elements  of  bookkeeping  and  accounts,  French, 
and  industrial  economy. 

Certificates  are  conferred  after  examination  on  pupils  who  have  com- 
pleted their  four  years'  apprenticeship.  A  travelling  scholarship  is 
granted  to  the  pupil  who  finishes  his  studies  with  the  highest  credit, 
on  the  condition  that  hd  will  report,  within  the  year,  on  the  visits  he 
nay  make  to  trade  schools  abroad. 

For  admission  pupils  must  be  at  least  14  years  of  age,  and  possess, 
as  a  minimum,  the  education  covered  by  the  primary  school  course. 
The  tuition  is  fixed  at  250  francs  ($48.25)  .a  year,  but  the  administra- 
tion gives  scholarships  or  half  scholarships  free.  Pupils  serve  a  three 
moDthB'  probation.  The  annual  budget  of  the  watchmakers'  school 
amounts  to  upwards  of  15,000  francs  ($2,895).  The  number  of  pupils 
varies  from  20  to  25. 

COURSE  FOR  STEAM  ENaiNEERS,  NAMI7R.     . 

A  course  of  instruction  in  locomotive  driving  and  management  of 
steam  boilers  (cours  de  manceuvre  et  cPentretien  des  machines  ^  vapeur) 
was  established  by  the  state  at  Namur  in  1876.  The  teaching  is  con- 
dncted  on  Sundays,  is  public  and  free,  and  the  state  railroads  allow  a 
reduction  in  fare  to  those  attending.  Certificates  are  delivered  at  the 
end  of  a  year  to  pupils  who  possess  sufficient  knowledge  of  the  branches 
taught 

SCHOOL  FOR  FISHERMEN,  OSTEND. 

At  Ostend  a  practical  training  school  for  fishermen  was  established 
iQ  1885  at  the  suggestion  of  M.  Charles  Janssens,  who  charged 
M.  Defever,  director  of  a  free  primary  school,  to  draw  up  a  special  plan 
of  studies  for  pupils  destined  for  the  occupation  of  fishermen.  In 
1887  the  fishing  school  was  divided  inter  two  (higher  and  lower)  depart- 
ments. 

Witii  the  third  year  of  primary  studies  in  this  school  begins  the 
technical  instruction,  which  includes  naval  construction,  navigation, 
tbe  compass,  exercises  in  finding  one's  latitude  and  longitude,  the 
^orth  Sea,  principal  food  fishes  of  the  North  Sea,  places  and  seasons 
for  fishing,  implements  for  catching  fish,  preparation  and  curing  of  fish, 
etc. 

In  the  fourth  year  the  same  studies  are  more  extensively  specialized. 
The  variation.^  of  the  compass  are  accounted  for,  and  the  corrections 
necessary  for  determiiting  the  true  course  are  explained.  Then  the 
ocean  currents  are  studied,  the  ebb  and  flow  of  the  tides,  high  and  low 
tides,  the  winds,  their  action  on  the  sails,  the  water,  sea  charts,  lati- 
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tude  and  longitude,  calcukition  of  distances,  determination  of  routes, 
etc.  The  coast  lines  are  modelled  and  made  familiar,  viz^  the  Belgian 
coast,  and  those  of  Holland,  Germany,  Denmark,  Norway,  and  Eng- 
land. The  formation  of  the  shore  of  the  North  Sea,  fishing  stations, 
situation,  distance  and  depth  of  the  waters  are  also  taught.  Instruc- 
ti<m  is  given  in  the  laws  and  international  conventions  concemiug  fish- 
eries, in  all  the  arts  of  marine  fishing,  and  in  the  repairing  of  appara- 
tus. In  the  fourth  year  a  course  in  English  is  followed,  with  special 
reference  to  the  use  of  the  chief  nautical  terms« 

During  the  year  1890-^91, 188  pupils  attended  this  school,  as  foUow^s: 
First  year  pupils,  60;  second  year,  50;  third  year,  42;  fourth  year,  36. 

The  budget  for  189a-'91  amounted  to  2,400  francs  ($403.20).  The 
state,  the  province,  and  the  .commune  pay,  each,  800  francs  ($154.40). 

Since  the  founding  of  this  department  100  pupUs,  having  completedr 
the  studies  of  the  school,  have  secured  places  on  fishing  vessels. 

The  free  school  of  Ostend,  another  establishment  for  the  training 
of  the  sons  of  fishermen,  was  opened  in  1890.  Tlie  coarse  requires  two 
years  for  its  completion,  and  68  pupils  were  enrolled  during  the  first 
year.  The  total  cost  of  the  school  aggregates  4,000  francs  ($772). 
The  state  subsidy  is  1,500  francs  ($289.50) ;  the  provincial,  500  francs 
($96.50).    The  deficit  is  covered  by  special  subscriptions. 

BCHOOL   FOR   FISHBRMBN,    BLANKBNBERGHB. 

In  1890  a  free  fishing  school  of  lower  rank  was  opened  at  Blanken- 
berghe,  near  Ostend.  The  instruction  is  given  in  winter,  when  the  fish- 
ermen are  at  home,  and  on  Sundays.  The  course  is  well  arranged,  and 
is  sufficient  for  acquainting  fishermen  with  all  the  ordinary  duties  per- 
taining to  their  craft. 

The  law  of  May  27, 1890,  making  it  obligatory  upon  any  one  sailing 
in  the  capacity  of  master  of  a  fishing  vessel  to  possess  a  certificate  of 
qualification,  has  had  a  salutary  influence  on  the  attendance  at  the 
fishing  schools  of  Belgium. 

Berti^ux  says,  too,  that  Holland,  having  enjoyed  this  special  form 
of  instruction  for  twelve  years,  has  derived  great  a<lvantage  from  it^ 
not  only  in  the  matter  of  her  fishery  interests,  but  in  the  development 
of  her  merchant  marine.  In  Holland  it  has  been  long  understood  that 
maritime  fishing  is  the  best  possible  apprenticeship  for  the  formation 
of  good  sailors. 

INDUSTRIAL  SCHOOLS. 

'  The  aim  of  the  Belgian  industrial  schools,  says  a  government  report, 
May  7,  1886,  on  the  Condition  of  Industrial  and  Trade  Instruction  in 
Belgium  {Rapport  sur  la  Situation  d^  VEnneiffnement  Industriel  et  Pro- 
fcHHionnel  en  Belgiqite),  is  to  give  a  workman  scientific  instruction  bear- 
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Ing  on  Ids  trade  wbicb  he  can  not  acquire  in  tbe  sliop;  to  develop  his 
ii]tellige[)ce  by  acquainting  bim  with  tbe  general  laws  of  matter;  and 
to  free  him  from  tbe  tyranny  of  routine,  enabling  bim  to  increase  bia 
economic  value  and  thus  better  bis  material  condition. 

These  institutions  are  essentially  communal)  perfect  autonomy  of 
management  is  left  to  tbe  province  or  commune.  Tbe  commune  or 
m'anicipality  appoints  teacbers,  prepares  tbe  expense  budgets,  ar- 
ranges programmes  and  rules,  in  fact,  administers  tbe  st;bools.  Tbe 
government  reserves  only  tbe  rigbt  to  approve  and  inspect  witb  a  view 
to  control  tbe  general  management  of  tbese  institutions  by  virtue  of 
its  subsidy  bestowed,  and  to  aid  in  tbeir  develc^ment  and  improvement. 

At  the  close  of  1889  tbere  were  fifty- four  industrial  scbools  in  Bel- 
gium, some  founded  by  private  initiative,  some  by  tbe  state,  witb  a 
total  of  14,M7  pupils,  of  wbom  1 ,304  were  girls. 

In  1892  tbirty-five  of  tbe  most  important  of  tbese  establisbments 
are  described  by  Bertianx  in  bis  book  on  tecbnical  education.  Tbese 
schools  are  located 'as  follows:  Anderlecbt,  Antwerp,  Arlon,  Atb, 
Bruges,  Brussels,  Cbarleroi,  Cbjltelet,  Courtrai,  Fontaine  PEveque, 
Fumes,  Gbent,  Gosselies,  Hasselt,  Houdeng- Aimeries,  Huy,  Jamioulx, 
Jemmapes,  Jumet,  La  Louvi^re,  Liege,  Louvain,  Marcbiennes  au  Pont, 
Morlanwelz,  IN'amnr,  ISTivelles,  Ostend,  Patura^(^3s,  Saint-Gbislain,  Se- 
wing, Soignies,  Toumay,  Verviers,  Viivoorden,  Ypres.  Certain  special 
courses,  as  pbotograpby  at  Brussels  and  steam  engiueering  at  Namur, 
are  iucladed. 

In  1888  subsidies  for  tbe  support  of  tbe  industrial  scbools  proper 
yere  granted  to  tbe  amount  of  $50,809  from  tbe  state,  $18,371  from  tbe 
provinces,  and  $44,155  from  tbe  communes;  aggregating,  witb* receipts 
from  other  sources,  $138,336.  The  'Special  scbools  and  courses  also  re- 
ceive liberal  subsidies. 

The  value  of  tbese  institutions  to  tbe  laboring  classes  can  bardly  be 
overestimated.  Tbey  meet  tbe  needs  of  various  kinds  of  wage  earners, 
^orkingmen^s  children,  wbo  become  bread  winners  as  soon  as  tbe 
6ctory  laws  allow,  and  even  before,  find  in  nigbt  study  at  tbe  indus- 
^ftl  scbools  tbe  instruction  wbicb  otherwise  tbey  would  never  have 
feisore  to  secure.  Older  men,  moreover,  discovering^at  tbe  shop  what 
t%  lack  in  eflSciency,  what  biuderances  bar  their  advancement,  wbat 
iiifliieuces  must  be  counteracted,  start  in,  even  late  in  life,  to  supply  tbe 
^ant  by  systematic  training,  wbicb  may  be  had  absolutely  without 
<^st.  Laborers  50  years  old  are  not  ashamed  to  seize  such  tardy  op- 
portunities; and  numbers  of  workingmen  assert  that  they  were  fathers 
of  large  families  before  the  chance  occurred  to  enter  on  this  coveted 
instruction. 

More  and  more  value  attaches  each  year  to  certificates  from  tbe  in- 
dustrial scbools,  and  many  foremen  and  superintendents  make  it  a 
point,  in  engaging  or  ijromoting  workers,  to  require  this  test  of  capacity. 
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Employers  in  general  arc  strongly  in  favor  of  such  practiciil  industrial 
training,  and  gome  of  tliem  aid  the  schools  financially.  A  few  em- 
ployers, however,  object  that  the  tendency  is  to  overeducate  the 
laborer,  so  that  all  workingmen  expect  to  be  captains  of  industry  and 
none  are  willing  to  perform  the  duties  of  a  private. 

INDUSTRIAL  SCHOOL,  ANttWERP. 

Many  Belgian  schools,  to  which  reference  will  be  made,  have  been 
inspected  by  a  British  royal  commission.  The  following  statement 
concerning  the  Antwerp  Industrial  School  is  quoted  from  the  report 
of  this  commission: 

The  Antwerp  Industrial  School  is  an  evening  school  for  workmen, 
who  go  through  a  definite  course  of  instruction,  having  lessons  in  geom- 
etry, elementary  science,  and  in  drawing  in  its  special  application  to 
various  trades.  The  teaching  is  free,  and  is  given  in  the  Flemish  lan- 
guage. In  addition  to  the  general  course  of  instruction,  which  all  the 
students  of  this  school,  as  of  other  similar  schools  in  Belgium,  are  ex- 
pected to  follow,  the  commissioners  found  classes  in  which  workmen  are 
taught  various  special  trades,  such  as  wood  graining  and  painting  in 
imitation  of  marble;  these  being  industries  carried  on  in  the  city  of  Ant- 
werp. Twenty-seven  pupils  were  at  work  in  this  class.  The  school  con- 
tains 150  pupils  in  five  classes.  They  enter  at  the  age  of  14  and  up- 
wards, and  remain  four  or  five  years.  By  a  special  ministerial  decree 
children  from  the  primary  schools,  who  can  satisfy  the  conditions  of  en- 
trance, are  admitted  at  the  early  age  of  12  years.  Most  of  the  pupils, 
however,  have  already  spent  more  or  less  time  in  the  workshop,  and 
have,  therefore,  gained  some  familiarity  with  the  practical  details  of 
their  trade.  The  lessons  take  place  between  the  hours  of  6  and  9  every 
evening.  Here,  as  in  almost  all  othey  schools  in  Belgium  which  the 
commissioners  visited,  special  attention  is  paid  to  drawing. 

It  is  worthy  of  notice  in  connection  with  this  school,  as  well  as  with 
other  schools  in  Belgium,  that  the  pupils  are  expected  to  go  through  a 
complete  course  of  instruction  as  laid  down  in  the  programme  for  each 
year,  and  do  not  select  such  subjects  as  they  themselves  may  consider 
to  be  more  especially  applicable  to  their  own  work.  There  is  a  prepar- 
atory course  for  young  men  who  are  not  sufficiently  advanced  to  enter 
the  school.  The  annual  cost  of  the  establishment  is  $4,379.85.  pai't  of 
which  is  contributed  by  the  town  and  part  by  the  province  ana  by  the 
state. 

The  criticism  of  the  commission  with  regard  to  the  rigidity  of  the 
programme  of  study  is  hardly  applicable  at  the  present  time.  Students 
take  up  one  or  more  branches  of  the  course  as  time  and  capacity  allow ; 
or  they  pursue  some  branches  one  year,  others  the  next,  until  the  whole 
plan  of  instruction  is  compassed. 

The  Industrial  School  at  Antwerp  was  founded  in  1860,  and  reorganized 
in  186G.  The  instruction,  given  in  the  Flemish  language,  comprises 
drawing  lessons  and  the  following  scientific  branches:  Arithmetic, 
algebra,  geometry,  bookkeeping,  hygiene,  industrial  legislation  and 
economy,  physics,  chemistry,  mechanics,  and  steam  engines,  with  special 
courses  for  stationary  engineers  and  in  the  materials  of  construction. 
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Drawing  includes  linear,  ornamental,  geometrical;  drawing  from 
lines  and  from  solid  models,  bas-relief,  perspective,  architecture,  imita- 
tion (graining)  of  woods,  marbles,  and  shells,  plans  for  gardening,  and 
sketching  machinery.  ' 

The  course  covers  four  years,  besides  a  preparatory  term  which 
pupils  enter  at  12  years  of  age.  Classes  are  held  almost  entirely  in  the 
e?ening  and  on  Sunday.  In  1890,  355  pupils  were  registered.  The 
state  appropriated  9,500  francs  ($1,833.50),  the  province  4,500  francs 
(18(18.50),  and  the  city  11,000  francs  ($2,123). 

INDUSTRIAL  SCHOOL.  BRUSSELS. 

This  institution  affords  a  high  order  of  technical  instruction  and 
resembles  in  some  respects  an  engineering  school,  though  intended 
chiefly  for  foremen  and  workmen.  It  was  established  in  1869  by  the 
communal  government,  with  the  assistance  of  the  province  and  the 
state.  The  curriculum  requires  three  years  for  completion  and  includes 
the  higher  branches,  such  as  geometry  in  its  application  to  perspective, 
to  stone  cutting,  and  to  timber;  a  full  course  in  the  construction  of  build- 
ings; special  courses  in  electricity,  chemistry,  and  designing  machines; 
and  unique  and  valued  lessons  in  the  art  of  photography.  On  Sunday 
mornings  the  building  course  is  very  largely  attended  by  workmen  in 
tlie  building  trades,  particularly  those  in  the  employ  of  the  city. 

Pupils  must  be  at  least  14  years  old,  must  be  able  to  read  and 
^ritewell,  and  must  know  the  four  fundamental  rules  of  arithmetic, 
^^gular  students  study  for  certificates ;  the  free  pui)ils — those  not  bound 
to  attend  regularly — may  listen  to  the  lectures  merely  on  presenting 
a  card  of  admission. 

Certificates  of  two  kinds  are  awarded,  general  and  special,  the  latter 
f^^Dg  for  mechanical  designing,  electrical  and  civil  engineering,  and 
chemistry. 

Tiiis  institution  boasts  of  a  fine  technological  library  of  about  12,000 
volumes,  a  chemical  laboratory,  a  physical  cabinet,  mineralogical  col- 
J^tious,  etc.  In  1889-'90  there  were  553  pupils  enrolled;  of  this  num- 
ber 212  were  studying  civil  engineering,  68  mechanical  design,  42  elec- 
trical science,  4  chemistry,  and  16  photography.  The  school  budget 
called  for  124,372  francs  ($24,003.80). 

INDUSTRIAL  SCHOOL,  CHARLBROL 

On  account  of  the  importance  of  Gharleroi  as  an  iron  and  coal  centre, 
great  interest  attaches  to  the  success  the  city  has  attained  in  affording 
a  very  high  grade  of  scientific  training  to  its  thousands  of  miners  and 
skilled  iron  workers  who  get  their  practical  experience  in  the  mines, 
founderies,  furnaces,  and  rolling  mills  of  the  vicinity.  It  is  a  proof  of  the 
intelligence  of  the  working  classes  that  these  purely  scientific  advantages 


202  REPORT   OP   THE   COMMISSIONER   OF   LABOR. 

« 

are  so  fully  appreciated.  Lads,  adult  laborers,  foremen,  miners,  skilled 
artisans,  after  denying  as  much  good  as  possible  from  the  excellent  in- 
dustrial schools  of  their  own  immediate  commune,  such  as  Monceau- 
sur  Sambre  and  Marchiennes  an  Pont ,  flock  to  distant  Charleroi  at 
night  and  on  Sundays,  not  daunted  by  fatigue  or  inclement  weather. 
Pupils  even  come  from  the  far  away  communes  of  Brabant  andNamur. 

The  school  aims  to  supply  in  a  practical  way  the  special  theoretical 
needs  of  all  kinds  of  wage  earners,  and  new  studies  are  constantly  be- 
ing offered  as  the  demand  arises.  The  latest  course  is  one  in  the  open- 
ing and  management  of  mines  {exploitation  des  mines) '^  and  it  has  as- 
sumed such  value  and  importance  that  hundreds  of  miners  frequent  it 
on  Sundays,  spurred  on  by  the  fact  that  promotions  at  the  mines  are 
now  granted  chiefly  to  those  who  hold  diplomas  of  capacity  in  this 
study. 

The  Industrial  School  of  Charleroi,  now  under  the  able  direction  of 
M.  Demeuse  and  twenty-one  professors,  was  founded  in  1845  by 
the  provincial  council  of  Hainaut.  The  school,  however,  had  shown 
only  jioor  results  up  to  its  reorganization  in  1865,  when  it  was  trans- 
formed into  an  industrial  school  proper,  under  the  control  of  the  com- 
mune, the  province,  and  the  state.  Both  on  account  of  the  large  number 
of  its  pupils  and  the  diversity  of  subJBcts  taught,  it  is  one  of  the  most 
noteworthy  schools  of  the  kingdom.  The  courses  in  arithmetic,  geome- 
try, astronomy,  topography,  and  steam  engineering  require  two  years' 
study;  the  other  courses,  one  year.  Instruction  in  physics,  French, 
commerce,  and  drawing  and  modelling  is  given  three  evenings  in  the 
week;  the  remaining  studies  are  imrsued  on  Sunday.  In  either  class 
the  annual  tuition  fee  is  but  6  francs  ($1.16). 

Artisans  compose  the  majority  of  the  pupils.  School  excursions  are 
often  made,  under  the  escort  of  professors,  to  the  principal  industrial 
establishments  of  the  neighborhood;  and  large  manufacturers  and  em- 
ployers interested  in  the  institution  award  special  prizes  to  students 
who  obtain  the  highest  distinction.  The  number  of  pupils  enrolled  in 
1889  was  934.  Tlie  state  and  provincial  subsidies  amounted  each  to 
10,000  francs  ($1,930);  that  of  the  commune  was  4,000  francs  ($772). 

Graduates  of  this  school  have  organized  a  society  known  as  the 
Association  of  the  Alumni  of  the  Industrial  School  of  Charleroi  {Anciens 
jSlevcs  Diplomiif)^  with  the  purpose  of  establishing  friendly  relations 
among  it«  members  and  of  maintaining,  developing,  and  perfecting  the 
knowledge  acquired  at  the  school,  by  conversations,  conferences,  and 
excursions,  and  by  all  other  means  calculated  to  promote  this  object. 
This  society  has  over  two  hundred  members,  though  founded  so  re- 
cently as  1889. 

The  follojring  brief  table  shows  the  present  occupation  of  198  former 
students  of  tliis  school: 
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OCCITPATIONS  OP  EX-STUDEXTS  OF  THE  INDXTSTIIIAL  SCHOOL.  CHAHLEROI. 


OccupfttioD. 


IflouBtiati* ........... 

i^ti,  commercial 

Arckiteet 

fiSacksmiths 

B(«9wiatn{porwn)  ... 

Bailden 

CMbier  and  iMok  keeper 

ClMBilU 

Clerki 

Di{flcr«n,  siiuiig. ...... 

Dnaf^btsmeit 

Pmjrgwt 

Skctrimn 

EagiDcer 

£a|dfi««r,  aRicnltaral. . 

¥W»(dialer 

mm 

Vteaoaa 

Geomotriciana 

Gtaw  cotters 

Hudware  dealer 

Head  of  eiUblitlifneiit . . 

Inai><ctor,  state 

IfOBfoimden 

Joincn , 

levtUer 


Nam- 
ber. 


9 
2 
1 
2 

13  I 
2 
1 
2 

«e 

4 
7 
1 
1 
1 
1 
1 
5 
1 

10 
8 
1 
1 
1 
2 
4 
1  1 


Oocnpation. 


MftnaKen  ..................... 

MAnafactiirer 

Marken 

Mercbanta 

ICiuf^ra 

Modollers 

Moulders 

PhvAiciau 

Polisher 

Printer 

Piiddler 

Snleaman,  travelling 

Shoemakers 

Stiperinteudents 

Saperintendent,  bnrean 

SuperiiiteiMleiit,  ontnide  labor 
Saperinteodent,  roUiog  mill  .. 
Saperintendieiite,  workabope.. 

Teacher 

Traeors 

Turners 

Tvpogxapher 

Warden 

Warehoiuo  kcopers 

Total 


Num- 
ber. 


2 

1 
2 
8 
7 
2 
2 
1 
1 
1 
1 
1 
2 
9 
1 
1 
1 
4 
1 
5 
2 
1 
1 
4 
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nrDUSTRIAL  SCHOOL,  OHEITT. 


ThelDdostrial  School  at  Ghent,  a  superior  technical  school  of  great 
importance,  was  founded  in  1828.  The  course  was  not  well  managed, 
however,  and  attendance  declined.  In  1834  the  school  was  reorgan- 
ized, and  more  than  400  pupils  followed  the  instruction  with  enthusi- 


The  superintendents  and  the  foremen  of  all  the  trades  in  Ghent  at 
tlie  time  of  the  organization  of  this  school  came  from  England  or  from 
Germany.  In  1834,  according  to  Bertiaux,  Ghent  had  not  a  single  de- 
^£[licr  capable  of  making  an  intelligible  drawing  of  a  mivchine  or  of  a 
JWclianical  or  scientific  appliance,  even  with  a  copy  before  him. 

TUs  last  deficiency,  so  unfortunate  for  the  further  development  of 
Diechaniciil  industry,  was  supplied  by  the  intelligent  foresight  of  Prof. 
Siinonis,  who  had  charge  of  the  course  of  geometry;  he  made  linear 
drawing  an  extension  of  that  course,  and,  in  connection  with  machine 
drawing,  taught  it  to  a  class  of  24  pupils  in  1835. 

The  difficulty  of  addressing  auditors,  of  whom  a  very  large  number 
could  not  understand  French,  led,  in  1836,  to  the  division  of  the  course 
into  two  parts,  viz.,  the  French  course,  attended  mostly  by  the  sons  of 
luanafaetorers;  and  the  Flemish  course,  generally  pursued  by  foremen 
aad  workmen  of  various  occupations. 

The  different  classes  of  the  popuLation  pursuing  the  studies  neces- 
^iHIy  occasioned  a  notable  difference  in  the  methods  of  instruction ; 
^nd  80  it  came  to  pass  that  the  French  course  assumed  a  scientific  char- 
acter, while  the  Flemish  course  was  especially  directed  to  practical  ends. 
Scientific  principles  were  fully  demonstrated,  but  every  demonstration 
^as  immediately  followed  by  the  chief  applications  of  which  the  prin- 
ciple demonstrated  was  susceptible. 
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In  1856  the  accidental  explosion  of  a  steam  boiler  led  to  the  founding 
of  a  new  course  of  mechanics,  which  was  attended  by  more  than  300  p^x-- 
sons,  the  greater  number  of  whom  were  charged  with  the  care  of  steajii 
boilers.  The  creation  of  a  special  diploma  (brevet  de  capaciti)  gave  a 
strong  stimulus  to  the  pupils  of  the  new  course,  who  by  means  of  these 
diplomas  secured  advantageous  positions  in  industry. 

In  1852  a  special  school  of  industrial  drawing  and  weaving  was  es- 
tablished, with  a  course  parallel  to  that  of  the  industrial  school;  but 
on  reorganization  in  October  1860  the  two  departments  were  miited 
under  the  name  of  an  industrial  school. 

The  curriculum  of  this  school  now  includes  the  elements  of  algebra 
and  geometry,  descriptive  geometry,  linear  drawing  and  its  application  s 
to  mechanics  and  machinery,  ornamental  drawing,  the  elements  of  phy^s- 
ics,  elements  of  industrial  mechanics,  theory  of  steam  motors,  theoret- 
ical mechanics,  with  i)ractical  hand  weaving  and  all  the  accessory  op^^' 
ations  for  making  plain  and  figured  goods,  the  preparation  of  cottoX^ 
linen,  and  silk  fabrics,  etc.;  chemistry,  with  special  reference  to  its  a 
plications  to  local  industries,  such  as  sugar  refining,  distilling,  so 
manufacture,  etc. ;  the  chemistry  of  fibres  and  textile  materials ;  bleac 
ing,  dyeing,  etc. ;  industrial  economy,  elements  of  commercial  accoun 
theory  and  practice  of  photography,  and  the  Enghsh  and  German  la 
guages. 

The  weaving  course  includes  preliminary  operations,  such  as  wini^ 
ing,  warping,  beaming;  harness  for  hand  and  power  looms;  the  pre 
afation  of  woofs,  bobbins,  dressing  machines;  mounting  and  fixin 
looms,  from  the  old  hand  loom  to  the  most  complicated  modern  Jacquard 
glossing  fabrics;  weaving  damasks,  dimities,  brocades,  silks,  velvets-^ 
The  drawing  of  all  kinds  of  textiles  is  obligatory,  showing  pattern^ 
picks,  stripes,  etc.    Samples  of  stuffs  to  analyze  and  reproduce  are  as^ — 
signed  to  the  pupils,  who  soon  grow  proficient  in  the  use  of  a  variety — 
of  looms.    Most  of  the  graduates  become  superintendents  or  fbremeiB- 
in  mills,  or  manufacturers  on  their  own  account. 

The  course  of  industrial  drawing  at  the  Ghent  school  is  highly  de- 
veloped,  effective,  and  largely  attended. 

From  1863  to  1868  young  women  were  taught  the  use  of  the  sewing- 
machine,  at  a  time  when  that  invention  was  little  known  in  Ghent.  The 
lessons  were  of  signal  benefit,  but  were  discontinued  when  machines 
became  common  possessions. 

A  fine  collection  of  casts,  a  library,  a  laboratory,  a  well  arranged 
weaving  room,  and  a  photograph  gallery  complete  the  equipment  of  the 
institution.  The  models  and  machines  are  of  great  service  in  exempli- 
fying the  principles  of  instruction. 

During  the  school  year  1890-'91  the  tot^al  number  of  pupils  was 
1,645.  The  courses  are  entirely  free,  no  tuition  being  charged  in  any 
department.  Instruction  is  in  both  the  French  and  Flemish  lan- 
guages. 
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The  budget  of  1890  amounted  to  nearly  60,000  francs  ($11,580),  sub- 
sidies from  state^  province,  and  city  covering  the  expense.  The  highest 
salary  paid  to  any  member  of  the  teaching  staff,  3,500  francs  ($675.50), 
is  earned  by  the  professor  of  painting  and  ornamental  drawing.  Next 
to  this  official  the  professor  of  chemistry  receives  the  most,  2,888 
francs  ($557.38),  and  the  professor  of  practical  weaving  comes  next, 
\rith  2,800  francs  ($540.40) . 

INDUdTIUAL  SCHOOL,  JBMMAPES. 

Thelndustiial  School  at  Jemmapes,  a  flourishing  manufacturing  centre 
nearMons,  was  instituted  in  1880  by  the  commune  and  state,  with  the 
object  of  giving  artisans  of  different  occupations  greater  technical 
knowledge.  The  school  has  a  three  years'  course.  Drawing,  mathemat- 
ics^ atid  mechanics  are  the  principal  branches  taught.  In  1889  there 
were  267  pupils.  The  state  subsidy  was  2,300  francs  ($443.90),  com- 
mune and  province  each  paying  2,000  francs  ($386). 

mBUSTRIAL  SCHOOL,  LA  LOUVlilRB. 

This  institution,  founded  in  1888,  under  M.  Berger  and  thirteen 
professors,  has  already  made  a  name  for  itself.  It  possesses  besides 
theusnal  departments  a  commercial  section  especially  for  accountants 
and  commercial  agents.  In  addition  china  painting  is  taught.  The 
making  of  jwrcelaiu  is  an  important  pursuit  in  the  town,  and  manufac- 
turers in  that  and  other  industries  give  prizes  for  proficiency  to  the  best 
pupilsof  the  school.  Established  especially  for  workmen,  its  purpose  is 
to  impart  the  scientific  knowledge  requisite  for  the  formation  of  good 
artisaus,  and  to  prepare  them  for  worthily  performing  the  functions  of 
master  workmen,  overseers,  and  superintendents  of  trades  and  manu- 
foctures. 

Fomi;een  years  is  the  age  of  admission.    Classes  are  held  on  Sundays 
and  in  the  evenings,  and  are  attended  by  many  miners,  as  well  as  by  men 
of  other  vocations.    Drawing  is  obligatory  in  the  second  and  third 
yoars.    The  programme  includes  arithmetic,  French,  geometry,  commer- 
cial science,  physics  and  mechanics,  the  care  and  management  of  steam 
cngiues,  chei^stry  and  metallurgy,  civil  and  mining  engineering,  the 
chemistry  and  manufacture  of  glass,  painting  on  glass  and  porcelain, 
industrial  economy,  hygiene,  surveying,  and  modelling.    Tuition  is  free 
to  pupils  living  at  La  Louvi^re.    Others  pay  4  francs  (77  cents)  at  the 
time  of  enrolment,  unless  they  come  from  a  commune  that  grants  a  sub- 
sidy to  the  school,  in  which  case  they  are  admitted  on  the  same  terms 
as  the  inhabitants  of  La  Louvifere.    In  1889  there  were  223  pupils  en- 
rolled.   The  state  contributed  4,570  francs  ($882.01),  the  province  2,000 
fraucs  ($386),  the  commune  4,225  francs  ($815.43). 
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OCCTCrPATIOirS  of  GKADDATES  of  the  INDUSTEIAL  SCHOOJL,  iA  LOU 

i 


Occapation. 

K  um- 
ber. 

OccupatHSn. 

Clerk 

Modeller 

Smith 

DmnslitAinnn......... ... ...-. 

t 

Letter-carrier. 

.#W                         ^  '  'A.tf^^k  « 

Miner 

Ctan  cf  1891. 

Stoncca  tier ............... .............. 

Blacksmith 

nii»rka 

5 

Desifiner 

Draughtsman...^ ^ 

Fitter , 

GluS'^m.ikcr 

Mijiers.  .............................. 

Class  of  1890. 

6 

2 
2 
1 

1 

Clerks 

Modeller 

Drangbtunen 

Mou  Wer  -,t r -- 

letters 

Tamers 

Joiner - 

Machinist 

INDUSTRIAL  SCHOOL,  LIEOE. 

The  industrial  supremacy  of  Liege  attracts  to  tbe  city  aii 
every  trade;  and  as  early  as  1825  a  lawyer,  M.  Dormal,  four 
industrial  school,  which  from  that  time  has  advanced  steadily 
and  influence.  From  the  iirst  it  was  liberally  supported  by 
zens,  by  the  Society  of  Emulation,  and  by  the  Society  for  the 
ageraent  of  Elementary  Instruction.  As  early  as  1828  a  re] 
made  showing  its  remarkable  progress.  After  various  changi 
faculty  and  curriculum  the  school  was  reorganized  ii\  1836,  tl 
tions  of  admission  being  made  very  severe.  The  present  reg 
date  from  1860. 

The  first  yearns  study  embraces  mathematics,  geometry,  a 
hand  drawing.  The  second  year  calls  for  mechanics,  physics, 
tive  geometry,  and  the  drawing  of  machines.  In  the  third  ; 
subjects  are  chemistry  and  metallurgy,  engineering,  hygiene,  ii 
economy,  applied  mechanics,  steam  engines  and  their  care,  an 
ing  as  applied  to  machines,  iron  work,  stone  cutting,. and  ca 
This  work  is  specialized  as  follows:  Industrial  chemistry  an 
lurgy;  applied  mechanics,  steam;  electricity;  building  and  € 
ing;  mining;  firearms,  comprising  studies  in  the  resistance  < 
rials,  wood,  castings,  iron,  steel,  boring  and  drilling,  and  all 
cesses  in  the  manufacture  of  ordnance.  From  Octobei*  1  tc 
courses  are  held  in  the  evening;  six  hours  each  week  being  de 
drawing,  in  three  lessons  of  two  hours  each. 

Liege  is  the  centre  not  only  of  mines  and  enormous  zinc 
works,  but  also  of  an  immense  firearms  industry.     The  weaj 
made  in  sections  in  the  homes  of  the  workers,  both  men  anc 
being  employed.    The  pieces  are  then  carried  to  the  dealer,  wh 
bles  them,  rejecting  a  piece  for  the  slightest  flaw. 

At  the  industrial  school  60  per  cent,  of  the  pupils  are  actual  y 
men.    On  leaving  with  diplomas  students  easily  get  lucrati 
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tions^  being,  in  fact,  mach  sought  after;  and  a  number  have  become 
prominent  in  various  branches  of  manufacture.  In  1889-90  fifty-four 
diplomas  and  certificates  were  distributed  to  those  completing  the  three 
years'  course.  Every  year  six  travelling  scholarsliips,  worth  300  franca 
(^7.90)  each,  are  awarded  to  the  six  best  pupils  by  the  communal  gov- 
ernment of  Liege.  These  scholarships  are  conferred  on  condition  that 
the  holders  make  reports  on  the  industrial  establishments  to  which 
tliey  arc  accredited  as  visitors.  In  January  1892  the  number  of  cu- 
rdled pupils  was  about  700.  The  budget  for  1889-W  amounted  to 
32,521  francs  ($6,277.13). 

The  following  table  shows  the  occupations  of  148  of  the  graduates  of 
this8cliool: 

OCCnPATIONS  OF  GRADUATES  OF  THE  INDUSTRIAL  SCHOOL,  LIEGE. 


Occujuitioxi. 


AeraootuitB 

Architects.-.- 

Builder 

Bittiness  manager 

Cljemiata 

Chief  dork 

Cltrki 

Ckiachmaker 

Coamiaaion  merchiuit . . 

CoBtrartors 

Cwemtken 

Designer 

Krector  of  pnblin  work* 
ttrtctora,  ceal  mining .. 

Boeton  of  medicine 

DranghUmen 

Jnisginta 

Bwtriclan 

Jagiawn 

Finner 

GewaetriciaDS ....... 

GuMmiilig 


Num- 
ber- 


8 
2 
1 

1 
2 
1 

23 
1 
1 
7 
2 
1 
1 
2 
2 

28 
2 
1 
2 
1 

11 
6 


Occupation. 


Inspector,  ooftl  minhig 

Joinern 

Machinists 

Managers 

ManutaCtarers 

Merchants 

Minin;;  engineers 

M(Mlolkrs 

Muulfler 

Mounter,  machinery 

Plum  Ijers 

Professors 

Receiver  (of  the  commune)  — 

Road  commissioner ^ 

Sand  moulder 

Skilled  workman 

Stonecutter 

Siipcrintondents,  manufactory 

Turners 

Woodworker 


Nnm* 
bcr. 


1 
3 

10 
2 

4 

o 

:t 
2 
1 
I 
2 
G 
I 
1 
1 
1 
1 
2 
2 
1 


148 


INDUSTRIAL  SCHOOL,  LOUVAIN. 

This  iustitution  was  founded  in  1876,  and  was  installed  in  tlie  same 
building  with  the  Academy  of  Fine  Arts,  both  being  under  the  same 
management.  The  Centrjil  Belgian  railroad  contributes  liberally  to 
the  support  of  the  school,  and  the  workmen  in  the  extensive  railroad 
shops  of  the  city  nearly  all  attend  the  classes. 

The  studies  are  of  three  years'  duration,  two  years  being  spent  in 
the  preparatory  department  i)rior  to  entrance  upon  the  regular  course. 
^  both  six  hours  a  week  are  devoted  to  drawing.  In  addition  to  the 
flsual  studies  technology  and  technical  drawing  are  taught,  with 
iQeehanics,  strength  of  materials,  etc.  The  instruction  is  given  in 
French  and  in  Flemish.  A  polyglot  course  of  commercial  corresi>ond- 
OQce  has  been  added,  including  French,  German,  English,  Italian,  and 
Spanish;  and  this  teaching  is  of  special  value  to  all  who  look  forward 
to  a  mercantile  career.  In  this  department  alone  there  were  83  pupils 
^  the  school  year  1891-'92,  and  in  all  departments  378  on  the  rolls. 
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The  state  aud  commuue  each  paid  a  sabsidy  of  6,000  firaiiQS  ($1,158); 
the  province  contributed  3,000  francs  ($579). 

In  connection  with  this  institution  a  milling  school  of  immense  tech- 
nical significance  and  interest  has  been  established.  The  course  oi 
instruction  is  most  thorough  and  of  genuine  practical  utility.  It 
includes  the  following  subjects: 

The  study  of  grains;  the  botany  of  grain  bearing  i)lants,  their  culti- 
vation, the  diseases  peculiar  to  them,  etc.;  the  structure  of  grains  and 
their  microscopic  examination;  the  chemistry  of  grains;  noxious  in- 
sects; the  chemistry  of  flour,  meal,  starch,  etc.;  the  study  of  adulter- 
ations; bread  making,  the  quality  and  analysis  of  bread;  the  applica- 
tion of  physics  to  milling — water,  steam,  electric,  and  wind  mills;  trans- 
mission of  power;  different  systems  of  milling,  grinding,  pulverizing, 
granulating,  etc.;  and  drawing,  with  particular  reference  to  apparatus 
useful  in  milling. 

The  object  of  this  admirable  school  is  to  train  capable  workmen, 
master  workmen,  and  overseers  in  the  milling  industry.  In  1891-'92 
fifteen  pni)ils  were  taking  this  course. 

m 

INDUSTRIAL  SCHOOL.  MARCHIENNES  AU  PONT. 

• 

The  commuue  of  Marchiennes  au  Pont,  near  Charleroi,  is  relatively 
very  i)opulous,  and  it  is  the  centre  of  many  important  industries; 
hence  this  industrial  school  has  had  a  hirge  attendance  of  pujiils  from 
its  incei)tion  in  1873.  The  instruction  embraces  both  general  and 
special  classes.  The  general  course,  lasting  three  years,  comprises  the 
French  langimge,  arithmetic,  commerce,  bookkcei>iug,  algebra,  geome- 
try, and  linear  and  industrial  drawing.  The  special  studies,  covering 
two  years,  embrace  hygiene,  industrial  economy,  mechanics,  industrial 
physics,  metallurgy,  and  working  of  mines. 

The  course  of  industrial  drawing  is  well  organized  and  produces 
excellent  results.  The  teaching  staff  consists  of  seven  professors, 
most  of  whom  are  at  the  head  of  important  industrial  establish- 
ments. Many  pupils  from  this  school  have  obtained  lucrative  posi- 
tions. Certificates  of  capacity  are  granted,  after  examination,  to 
special  as  well  as  to  general  course  students. 

INDUSTRIAL  SCHOOL,  MORLA^TWULZ. 

In  1871  a  drawing  and  industrial  school  was  opened  at  Morlanwelz 
at  the  suggestion  of  the  mayor,  M.  Warocqu^,  owner  of  the  important 
mines  of  Mariemont  and  Bascoup,  and  for  years  the  financial  mainstay 
of  the  new  institution.  The  instruction  comprises  mathematics,  com- 
mercial bookkeeping,  elementary  and  applied  physics,  strength  of  ma- 
terials, machine  construction,  technology,  the  management  of  steam 
engines,  mining  engineering,  surveying  and  drawing. 

The  evening  course  requires  five  years  for  its  completion,  the  Sun- 


1 

CHAP.  III. — INDUSTRIAL  EDUCATION  IN  BELGIUM.  209 

day  section  takes  tliree  years.  .  The  evening  programme  lias  also  two 
sttbdivisions,  viz.,  a  preparatory  course  of  three  years  and  a  two  years' 
course  of  meehanical  drawings  Three  subdivisions  exist  also  in  the 
Sanday  section,  namely,  mining,  three  ycadrs;  mechanical  engineering, 
three  years ; .  and  drawing,  duration  unlimited.  Nowhere  in  Belgium  is 
free-haDd  sketching  of  machinery  in  place,  and  drawing  machines  from 
models,  better  done. 

Toition  is  free  and  pupils  must  be  at  least  14  years  old  to  be  eligible 
for  matriculation.  Certificates  of  capacity  are  awarded  to  such  stu- 
dents as  pass  an  examination  in  all  subjects  that  enter  into  the  pro- 
gramme of  study.  These  certificates  are  of  five  grades.  For  obtaining 
tlie  lowest  degree  the  applicant  must  answer  correctly  more  than  51 
percent,  of  the  maximum  number  of  questions;  for  the  next  higher 
more  than  61  per  cent,  must  be  attained;  for* the  third  grade  more  thaa 
n  per  cent,  is  required;  for  the  fourth,  more  than  81  per  cent.;  and  for 
theliigliest  grade  more  than  91  per  cent,  of  the  examination  questions 
must  be  correctly  answered. 

The  faculty  includes  17  professors.  In  1890  there  were  170  pupils  in 
the  evening  classes  and  424  in  the  Sunday  classes,  a  total  of  594  stu- 
dents, some  of  whom  were  girls. 

An  association  of  pupils  holding  certificates  from  the  Industrial 
School  of  Morlanwelz  was  founded  July  19, 1885,  and  is  prosi)erouS| 
leaving  114  members  in  1890. 

INDUSTRIAL  SCHOOLp  OSTEND. 

Founded  March  12,  1866,  and  reorganized  in  1888,  this  excellent 
school  consists  of  two  divisions,  the  industrial  section  and  the  sectioa 
of  fine  arts.  The  studies  in  the  former  last  three  years,  in  the  latter 
four  years,  both  sections  i)ursuing  a  common  course  during  the  first 
two  years. 

The  special  or  applied  classes  comprise  ornamental  drawing,  archi- 
tecture, mechanics,  and  naval  construction.  Ostend  being  a  ship- 
building centre  and  the  seat  of  largo  government  works  for  that  pur- 
pose, much  attention  is  paid  to  the  subject  of  naval  construction,  with 
ngid  preparation  in  drawing,  geometry,  and  mechanics.  In  the  govern. 
^ent  shops,  where  the  director  of  the  school  holds  a  prominent  i)08itioa, 
.Workers  are  encouraged  to  attend  the  industrial  classes;  and  most  of 
the  engineers  and  machinists  in  the  mail  and  commercial  service  hold 
certificates  from  this  institution.  In  the  classroom  both  French  and 
Flemish  are  used.    The  number  of  pupils  is  over  200. 

UTDUSTRIAL  SCHOOL,  SERAINO. 

Tbe   Industrial  School  at  Seraing  was  founded  in  1858  by  the 
commnne,  with  the  aid  of  the  province  and  the  government,  to  educate 
young  men  to  be  designers    and   master   workmen  in  metallurgy^ 
8.  Ex.  65 14 
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macliine  construction,  and  civil  engineej*ing.  The  Cockerill  iron  works 
and  other  large  industrial  establishments  contribute  liberally  to  the 
funds  of  this  institution.  The  instruction  compri^ea  ft  general  or  pre- 
paratory course,  and  a  more  extensive  special  course  of  px'actieal  appli- 
cation to  the  products  and  manufactures  of  the  neighborhood. 

In  the  general  course  of  three  years  are  taught  industrial  drawing, 
arithmetic,  algebra,  geometry,  physics,  mechanics,  chemistry,  hygiene, 
and  industrial  and  commercial  economy,  etc.  In  the  special  course 
instruction  is  given  in  chemistry  and  metallurgy,  applied  mechanics, 
civil  engineering,  i)ractical  electricity,  industrial  hygiene,  and  other 
subjects  as  the  demand  arises. 

To  servo  as  a  preparation  for  the  industrial  school  free  evening 
classes  have  been  opened,  where  the  common  branches,  reading,  writ- 
ing, arithmetic,  orthography,  and  drawing,  may  be  followed.  Pupils 
applying  for  admission  tathe  industrial  school  must  be  14  years  of  age 
or  more,  and  must  pass  a  rigid  examination  in  these  preparatory  stud- 
ies. The  institution,  so  important  from  its  local  position  in  the  heart 
of  a  dense  manufacturing  centre,  lives  up  to  its  opportunities  and  keeps 
abreast  with  modem  methods,  lately  improving  and  enlarging  its  cur- 
riculum to  give  greater  prominence  to  drawing,  electricity,  and  metal- 
lurgy. 

The  Cockerill  iron  works  supports  on  its  own  premises  a  venture, 
unique  of  its  kind  in  Belgium — a  school  for  miners — composed  of  boys 
of  12,  13,  and  14,  who  work  all  day  in  coal  mines  and  are  thus  in 
danger  of  forgetting  what  they  may  have  learned  at  school.  To 
prevent  this  lapse  into  illiteracy  and  also  to  develop  their  intelligence 
and  character,  they  are  allowed  to  quit  work  early;  and  at  4  o'clock 
they  repair  to  a  school  room  where  a  teacher  employed  by  the  finn 
instructs  them  for  two  or  three  hours.  The  lessons  are  attended  with 
great  benefit;  and  it  is  to  be  hoped  (hat  this  plan  will  be  adopted  by 
other  employers  of  youthful  labor. 

INDUSTRIAL  AND  DRATVING  8CHOOL,  80IGNIES. 

The  industrial  and  drawing  schools  at  Soignios  were  united  in  1859 
and  reorganized  in  1878;  and  together  they  are  now  installed  in  a  new 
building  adapted  to  their  purposes.  In  this  joint  school  all  the  teach- 
ing is  designed  to  bear  upon  local  industries,  especially  on  stone  cut- 
ting and  the  survey,  quarrying,  and  transportation  of  freestone,  which 
is  the  cbief  source  of  revenue  in  this  region.  The  studies  cover  five 
years  and  include  arithmetic,  commerce,  geometry,  projections  and  per- 
spectivo,  general  physics  and  mechanics,  architecture  and  civil  engi- 
neering, economy,  linear,  relief,  and  industrial  drawing,  drawing  from 
the  antique,  and  architectural  drawing. 

The  school  is  divided  into  three  sections:    A  preparatoiy  section  of^ 
drawing,  with  related  subjects,  common  to  all  pupils,  two  years; 
section  for  drawing  ax)plied  in  the  arts  and  industries:  and  an  ind 
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trial  section,  comprising  several  branches,  eacli  requiring  three  years' 
study. 

In  1889  the  number  of  pupils  was  217,  the  state  subsidy  3,000  francs 
($5;9),  the  provincial  1,250  francs  ($241.25),  and  the  communal  1,500 
fe\ncs  ($289.50).  Moreover,  the  large  proprietors  of  quarries  of  the 
fanions  Belgian  bluestone  aid  materially  in  supporting  an  institution 
patronized  by  nearly  all  their  workmen. 

INDUSTRIAI.  SCHOOL,  VERVIERS, 

The  industrial  school  at  Yerviers  was  founded  in  1862,  resulting  from 
the  combination  in  one  institution  of  the  School  of  Workmen  and  Ar- 
tisans aud  the  special  classes  in  weaving,  established  in  1857  by  tlie 
chamber  of  commerce.  Instruction  includes  arithmetic  and  element- 
ary geometry,  especially  from  the  point  of  view  of  their  application  to 
industty;  linear  drawing  as  applied  to  machines  and  mechanics;  ele- 
ments of  physics;  elements  of  industrial  mechanics;  elements  of  chem- 
istry, considered  in  their  applications  to  local  industries,  especially 
dyeing;  the  various  processes  of  weaving;  classification,  composition, 
and  analysis  of  fabrics;  the  theory  of  colors;  ornamental  drawing  and 
drawing  from  nature,  the  composition  of  ornament  with  a  view  to  de- 
signs for  prints,  damasks,  velvets,  carpets,  shawls,  and  all  stops  neces- 
sary lor  adapting  these  designs  to  the  loom,  making  samples,  etc. 

The  first  year  all  pupils  follow  the  same  course — arithmetic,  French, 
and  free-hand  drawing.  At  the  beginning  of  the  second  year  the 
studies  subdivide  into  three  specialities — weaving,  dyeing,  mechanics 
aud  engineering.    All  the  classes  are  held  in  the  evening  except  that 

• 

^  practical  dyeing  and  hygiene,  which  meets  on  Sunday.  On  that  day, 
^so,  practical  instruction  in  darning  fabrics,  woollens  esi^ecinlly,  is 
pven  to  young  women,  over  a  hundred  of  whom  assemble  in  the  Sun- 
%  morning  classes.  These  girls  are  weavers,  burlers,  inspectors, 
and  darners  in  the  woollen  mills,  and  tailoresses  and  dressmakers, 
^e  lessons  are  admirably  thorough  and  practical,  the  mended  x>lJ^ees 
Jn  fabrics  being  indistinguishable  from  new  cloth,  while  pieces  cut  out 
completely  are  so  skilfully  restored  as  to  deceive  closest  observers. 

The  weaving  room  is  equipi)ed  with  all  appliances  for  thorough 

knowledge  of  the  trade,   and  in  both  the  theoretical  and  practical 

course  analysis  of  stuffs  is  a  specialty.    Pui>ils  completing  the  i)re- 

^cribed  instruction  are  capable  of  reproducing  any  sample  of  woollen 

fi^oods  and  telling  all  about  it — how  many  threads  there  are  in  warp 

and  woof,  what  numbers  of  yarn  are  used,  what  proportion  of  cotton 

aud  woollen  there  is,  what  mix  and  grade  of  materials,  and  how  great 

is  the  strength  of  the  requisite  dyes.    Most  of  the  graduates  have  re- 

nmnerative  employment  in  the  woollen  mills  of  the  town  and  province 

or  with  local  and  foreign  cloth  merchants. 

In  1880  the  number  of  enrolled  pupils  was  570;  the  state  subsidy 
was  13,000  francs  ($2,500) ;  the  provincial,  3,000  francs  (§579) ;  the  com- 
munal, 8,000  franca  ($1,544). 
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DEAWING  SCHOOLS. 

The  number  of  scbooLs  and  academies  of  design  in  Belgium  is  re- 
markable. In  1889  there  were  79  institutions  of  this  character,  with 
13,134  pupils.  In  this  list  the  Royal  Academy  of  Fine  Arts  at  Ant- 
werp is  not  included.  .The  academy,  with  its  1,294  students,  is  by  no 
means  exclusively  for  artists,  for,  as  the  classification  of  the  pupils 
according  to  their  professions  shows,  the  largest  number  of  any  one 
trade  were  decorative  painters  (141),  while  professional  artists  num- 
bered only  114,  and  carpenters,  architects,  engravers,  tailors,  machin- 
ists, moulders,  jewellers,  and  artisans  of  other  trades  abounded. 

The  Belgians  have  always  been  keenly  alive  to  the  fact  that  it  is  far 
from  sufficient  to  train  mere  designers  for  special  fields  of  industry,, 
but  that  appreciative  knowledge  of  art  principles  must  be  diffused 
among  the  people  in  order  to  create  a  demand  for  good  work  and  to 
stimulate  artists  and  artisans  to  the  highest  standards.  The  mere 
wage  earning  value  of  art — notwithstanding  that  great  stress  is  laid 
on  it — ^is  held  to  be  secondary  to  the  deeper  significance  of  art  in  the 
life  of  a  people;  and  in  Belgium,  true  art  is  an  ever-present,  dominat- 
ing idea,  however  much  its  universal  application  to  industry  may 
spring  from  commercial  acumen. 

It  is,  therefore,  not  surprising  that  the  principal  cities  boast  fine  draw- 
ing schools  conservingall  the  old  and  high  traditions  w^hich  are  the  pride 
of  the  people.  To  deal  properly  with  art  education  in  Belgium  would 
require  a  separate  treatise;  and  this  report  concerns  itself  only  with 
the  classes  in  industrial  drawing  existing  in  almost  every  school  for 
drawing  {Scale  de  dessin),  and  open  both  day  and  evening. 

Women  as  well  as  men  share  all  these  advantages  in  art.  At  the 
Academy  of  Fine  Arts  in  Brussels,  as  elsewhere,  the  young  women  do 
excellent  work  and  carry  off  many  prizes. 

!Night  classes  are  most  numerously  patronized,  and  the  attendance  is 
enormous.  At  the  Brussels  academy  colored  objects  as  well  as  casts 
are  much  used  as  models,  and  alongside  each  model  is  a  history  or 
explanation  of  it  printed  in  large  letters,  which  the  student  is  required 
to  learn.  The  aim  of  all  instruction  is  to  develop  the  pupil's  individuahty, 
the  master  giving  free  rein  to  the  student's  interpretation  instead  of 
seeking  to  impose  his  own  stamp.  After  the  first  year  the  courses  are 
specialized  according  to  the  end  to  be  gained.  Attached  to  the  academy 
is  a  superb  museum  of  art  curios,  ancient  and  modem,  freely  drawn  on 
for  comparison  between  former  and  present  artistic  achievements,  and 
used  to  stimulate  the  application  of  art  to  industry,  thus  inciting  the 
emulation  of  the  learner. 

Besides  its  noble  academy  Brussels  possesses  three  other  great 

drawing  schools  under  large  staffs  of  able  teachers,  with  instruction 

suited  to  every  branch  of  high  and  applied  art — in  Molenbeek-Saint- Jean, 

Saint-Josse-Ten-Noode,  and  Ixelles,  the  three  most  progressive  com- 

manes. 
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For  tlie  first  year  the  instmctiou  is  of  a  general  kind  and  followed  by 
rII  who  enter.  Emerging  from  these  preparatory  classes  the  Student  is 
pided  to  some  extent  in  his  next  step  by  his  life  work  or  trade.  If  he  is  or 
wants  to  be  a  mechanic,  he  tnrns  to  mechanical  drawing;  if  a  machinist, 
be  draws  models  of  machines;  if  a  cabinetmaker,  he  adapts  and  origi- 
nates furniture;  if  an  architect,  buildings  of  all  kinds  and  art  history 
occupy  him;  if  a  decorator,  he  remains  longer  in  the  elementary  classes 
and  pushes  his  studies  further  in  the  higher  courses. 

The  secret  of  the  success  of  these  institutions  is  found  in  the  circum- 
stauce  that  great  artists  and  skilled  artisans  are  secured  to  teach  in  the 
iDdnstrial  and  art  schools. 

The  smallest  group  of  students  pursuing  any  technical  study — as, 
for  instance,  four  or  five  young  men  learning  cabinetmaking,  or  as 
many  would-be  ornamental  ironworkers — get  the  instruction  of  a  special- 
ist^ an  eminent  specialist  at  that,  and  are  not  compelled  to  fall  back  for 
teaching  on  the  master  of  general  drawing.  The  professor  of  mechanical 
drawing  is  more  probably  than  not  a  successful  engineer  and  bridge- 
bnilder.  Over  the  modelling  rooms  one  of  the  famous  sculptors  of  the 
day  will  preside,  whose  mere  presence  is  an  inspiration. 

Nearly  every  professor  wears  a  government  decoration  for  special 
attainments  in  some  one  line  which  is  his  main  pursuit.  The  directors 
of  these  schools  are,  as  a  rule,  of  high  repute  in  the  world  of  art 
achievement. 

At  the  Molenbeek-Saint-Jean  school  of  design,  in  the  poorest  quarter 
of  Brussels,  attended  by  600  pupils  who  are,  almost  without  exception, 
^orkingmen  and  lads  in  blouse  and  wooden  shoes,  the  small  class  in 
architectural  dramng  has  been  conducted  for  fifteen  years  by  the  ar- 
chitect who  finished  the  famous  law  courts  {palaia  de  justice)  when 
the  man  who  designed  and  commenced  the  building  died.  This  pro- 
fessor is  now  assisting  the  king's  own  architect  in  the  restoration  of 
the  royal  palace  at  Laekeu,  and  will  probably  in  time  succeed  that 
functionary,  as  he  stands  practically  at  the  head  of  his  profession. 

The  drawing  school  at  Soignies  employs  professors  from  the  Brussels 
academy;  and  in  the  Bok  faience  works  at  La  Louvi^re  the  little  draw- 
ing school  for  pottery  decorators  is  taught  by  the  same  proficient  masters. 
h  the  trade  school  for  girls,  rue  du  Marais,  Brussels,  the  i)orcelain 
painting  classes  are  conducted  by  one  of  the  foremost  artists  in  the 
city,    Nor  does  the  employment  of  these  specialists  interfere  with 
the  remarkably  economical  administration  of  the  schools;  for,  so  small 
are  salaries  as  a  rule  in  Belgium,  and  so  overcrowded  is  every  avenue 
to  a  remunerative  livelihood,  that  cax}able  men  are  not  unwilling  to 
give  several  hours  a  week  for  what  Americans  consider  paltry  pay. 
Besides,  these  teachers  believe  in  thorough  work  ;  they  are  interested 
in  education,  and  willing  to  advance  the  standards  and  achievements 
in  art  by  personal  participation  in  the  drudgery  of  preparation  essen- 
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tial  to  sacccss.  With  men  like  Portaels  and  Baes  at  the  head  of  the 
Brussels  academy  and  painters  of  great  worth  and  repute  in  charge  of 
the  drawing  schools  in  almost  every  city,  the  supremacy  of  art  in  Bel- 
gium will  not  decline. 

COMMERCIAL  INSTITUTES. 

The  Commercial  Institute  {Ulnstitut  8up4rieur  de  Oommerce)  at  Ant- 
werp is  the  only  one  of  its  kind  in  Belgium.  As  its  name  implies,  it  is 
designed  to  fit  pupils  for  commercial  pursuits.  The  institute  was 
opened  in  December  1353.  The  teaching  staff  consists  of  the  director, 
professors,  and  the  chief  of  the  bureau  of  commerce  with  his  assistants. 

The  course  of  instruction,  which  is  both  theoretical  and  practical, 
lasts  two  years.  No  subject  of  commercial  importance  is  omitted 
from  the  plan  of  study.  Attention  is  bestowed  ui>on  the  minutest  par- 
ticulars, and  the  whole  character  of  the  teaching  is  practical  as  well  as 
thorough. 

During  the  first  year  five  hours  a  week  are  devpted  to  banking,  com- 
mercial accounts,  bills  of  exchange,  contracts,  commercial  insurance, 
correspondence  in  French,  Dutch,  English,  and  German,  with  special 
reference  to  buying  and  selling  of  merchandise,  consignments,  etc. 

In  the  same  year  two  hours  a  week  are  allotted  to  the  study  of  tiie 
history  of  commercial  products.  This  course  is  pursued  with  great 
advantage,  as  the  collections  in  the  museum  connected  with  the  insti- 
tute are  freely  used  to  illustrate  every  branch  of  the  subject. 

The  products  of  the  mineral  kingdom,  for  example,  ^e  first  consid- 
ered. In  this  connection  arsenical  preparations  are  studied;  then 
phosphorus ;  carbon  and  its  compounds,  coke,  anthracite  and  soft  coal, 
animal  charcoal,  petroleum  and  its  derivatives;  iodine,  bromine,  min- 
eral acids,  etc. 

Then  metallic  substances — ^potash,  soda,  magnesia,  etc.,  with  iron, 
zinc,  lead,  antimony,  bismuth,  mercury,  silver,  and  their  compounds, 
aT^d  gold,  platinum,  etc.,  are  studied. 

Vegetable  products  come  next,  and  all  commercial  roots,  barks, 
woods,  bulbs,  seeds,  flowers,  and  fruits,  together  with  textile  fibres, 
such  as  cotton,  hemp,  flax,  etc.,  are  carefully  and  practically  considered. 

Political  economy  and  statistics  occupy  two  hours  a  week  of  the  stu- 
dent's time  throughout  the  first  year.  Under  this  head  he  is  made  ac- 
quainted with  the  object  of  political  economy,  concerning  produc- 
tion, examination  of  the  causes  of  the  greater  or  less  productivity  in 
different  places,  concerning  value,  of  money,  of  credit,  of  the  equaliza- 
tion of  production  with  consumption,  of  international  commerce,  of  the 
forms  of  production,  of  the  distribution  of  wealth,  of  the  modes  in  which 
governments  procure  the  necessary  resources  for  the  exx^enses  of  the 
public  service,  of  statistics,  their  object,  their  use,  their  character,  their 
divisions,  etc. 
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Commercial  and  indastrial  geography  receives  attention  for  three 
boors  a  week  daring  the  first  year  of  the  conrso,  including  the  topo- 
grapliical  situation  of  the  country,  the  nature  of  its  soil,  its  mineral, 
Tfgetable,  and  animal  resources;  its  political  and  social  institutions, 
and  their  influence  upon  the  i)rosperity  of  the  pla^e;  the  principal 
products  of  each  locality;  tables  of  exports;  the  principal  products 
demanded  in  return  by  each  place;  imports;  character  of  the  economic 
legislation  and  customs  duties  of  each  place;  obstacles  and  facilities 
to  commerce;  tastes  and  habits  of  the  people  in  their  relations  to  com- 
merce; descrii)tion  in  detail  of  the  principal  places  of  commerce,  their 
importance,  etc. 

One  hour  a  week,  in  the  first  year's  course,  is  devoted  to  the  principles 
of  commercial  law.  Three  hours  a  week  are  likewise  consumed  in  the 
study  of  the  German  language;  especially  is  the  terminology  of  the 
principal  articles  of  commerce  thoroughly  familiarized.  Commercial 
correspondence  and  conversation  in  German  are  encouraged;  while,  at 
the  same  time,  the  commerce  of  Germany,  the  customs  duties,  the  laws, 
the  boards  of  trade,  the  banks,  and  the  chambers  of  commerce  are  fully 
investigated.  Three  hours  a  week  are  also  devoted  to  English  studios 
of  a  similar  kind.  The  Dutch  language  receives  the  same  att-ention. 
This  course  is  obligatory  for  all  Belgian  pupils.  Optional  Spanish  and 
Italian  lessons  are  also  provided. 

In  the  second  year  the  same  studies  are  pursued  further,  and  with 
the  like  painstaking  thoroughness.  Such  training  raises  commercial 
porsm'ts  to  the  rank  and  dignity  of  the  learned  professions. 

At  the  end  of  the  second  year  of  study  the  pupils  are  examined  by  a 
<^nimittee  composed  of  seven  members  named  by  the  government,  and 
^ceive  the  diploma  of  licentiate  in  commercial  science. 

Tho  institute  has  a  well  selected  library  of  about  5,000  volumes,  com- 
prising works  on  law,  i)olitical  economy,  statistics,  accounts,  chemistry, 
history,  geography,  literature,  etc.,  of  various  countries.  There  is  also 
^chemical  laboratory  where  pupils  are  taught  analysis,  and  especially 
^nimercial  analysis  (as  to  strength,  purity,  adulterations,  etc.). 

The  museum  of  the  institute  is  provided  with  an  abundance  of  speci- 
mens and  collections  of  great  value  for  purposes  of  instruction;  and 
the  government  aids  essentially  in  the  formation  of  such  collections  by 
instructing  its  dii)lomatic  agents  and  consuls  to  keep  this  object  in 
view. 

Tlie  annual  expenses  of  the  institute  amount  to  85,000  francs 
($10,405).  The  receipts  consist  of  a  state  subsidy,  45,000  francs 
($8,685) ;  a  city  subsidy,  15,000  francs  ($2,895) ;  tuition  fees,  25,000  francs 
($4,825).  According  to  Bertiaux  the  attendance  from  1853  to  1889 
was  3,879.    Of  this  luimber  2,255  were  Belgians  and  1,024  foreigners. 

During  the  existence  of  the  school  398  Belgian  ex-students  have  be- 
come heads  {les  e/if/s),  or  assistants  in  banks  or  commercial  houses. 
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Of  these  181  are  bearers  of  the  diploma  of  licentiate  of  com 
science.    These  pupils  are  distributed  among  the  following  occuj 

OCCUrATIOXS  OF  EX-STUDENTS  OF  THE  COMMERCIAL  INSTITUTE.  ANT 


Occupation. 

Nmn- 
l)er. 

Occupation. ' 

Bank  dircctoni  acrents.  etc 

155 
213 

8 

Consnla  ecneral 

Cliicf:*  or  asaociatea  of  commercial  IioQsea  .. 

Profeasora  and  teachers - 

Consuld 

Vico-consuls 

SCHOOLS  OF  INDUSTRY  AND  MINES. 

Connected  with  the  university  of  Liege  is  a  school  of  mines 
repute;  but  as  a  type  of  this  branch  of  higher  technical  cducat 
institution  at  Mons  may  be  briefly  described.  The  degree  of  e 
from  this  establishment  is  greatly  valued. 

As  long  ago^as  the  year  1836  it  was  proposed  by  M.  Thorn,  g< 
of  the  province  of  Haiuaut,  to  establish  a  technical  sch 
teaching  subjects  appropriate  to  the  different  industrial  prof 
The  school  was  opened  at  Mons,  November  1,  1837.  At  fi 
course  of  instruction  was  of  two  years'  duration,  but  in  the 
year  1876-'77  tbe  curriculum  was  enlarged,  and  the  course  was 
cned  to  four  years. 

•Still  the  actual  organization  of  the  School  of  Mines  and  Indus 
not  perfected  until  October  1887,  when  the  institution  kn 
L^^cole  (VIndustrie  et  des  Mines  was  established  at  Mons,  the  cc 
the  i)rovince. 

Fourteen  professors  and  five  instructors  are  on  the  teachin 
The  course  includes  the  specialties  of  mining,  metallurgy,  im 
chemistry,  mechanics,  locomotive,  civil,  and  electrical  engii 
At  the  begiiming  of  the  fourth  year  each  jmpil  is  allowed  tc 
what  specialty  he  will  adopt;  until  that  period  the  studies  an 
tical  work  are  the  same  for  all  students. 

The  annual  tuition  fee  is  120  francs  ($23.10).    At  entrance 
must  be  at  least  10  years  of  age,  and  pass  an  examination  in 
geography,  history,  arithmetic,  algebra,  geometry,  and  trigonoi 

The  school  at  Mons  possesses  a  library,  laboratories,  arid  coll 
and  is  well  equipped  for  its  work,  especially  in  the  department 
trical  engineering. 

Tlie  expenses  for  the  year  1890  amounted  to  62,450  francs  ($12, 
The  state  subsidy  for  the  year  was  20,043  francs  (§3,868.30),  t 
viiicial  subsidy  was  27,087  francs  ($5,227.79),  the  city  of  Mons 
was  9,320  francs  ($1,798.76).    The  average  attendance  at  th 
school  is  80  pupils  a  year. 
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CHAPTER    IV. 

PRESENT  STATUS  OE  IHDUSTRIAL  EDUCATION  IN  FRANCE. 

THE  PUBLIC  SCHOOL  SYSTEM, 

Public  scliool  education  in  France  began  practically  in  1S33.  In  that 
year  the  distinguislied  statesman,  Guizot,  organized  primary  instruc- 
tion, dinding  it  into  two  grades,  called  respectively  elementary  and  iid- 
vauced.  The  lower  division,  the  elementar}^,  included  moral  and  civic 
iustruction,  reading,  writing,  the  elements  of  French  grammar  and  of 
aritlinictic,  and  the  legal  system  of  weights  and  measures.  In  the  ad- 
vanced grades,  in  addition  to  these  subjects,  pujiils  were  to  be  taught 
the  elements  of  geometry  and  its  usual  applications,  mechanical  draw- 
ing, surveying,  some  practical  notions  of  the  i^hjsical  and  natural 
scicuces,  singing,  the  elements  of  history  and  geograi)hy  in  general, 
and  particularly  the  history  and  geograi)hy  of  France. 

The  advanced  primary  schools  did  not  have  the  success  which  was 
^ped  for  them,  for  reasons  which  it  would  serve  no  particular  pur- 
pose to  outline  here,  so  that  in  1850  they  were  legislated  out  of  exist- 
ence. In  1881  they  were  revived,  and,  since  188G  i>articularly,  they 
^ave  undergone  a  marked  development.  Curiously  enough  their 
Oppression  served  to  show  the  great  gulf  which  existed  between 
primary  and  higher  education.  It  also  marked  the  period  of  attempts 
^  span  it,  in  a  measure,  by  so-called  technical  trade  schools. 

The  system  of  public  education  in  France  has  been  entirely  remod- 
^Jed  in  the  last  decade.  The  law  of  June  IG,  1881, made  primary  educa- 
^n  absolutely  free.  The  law  of  March  28,  1882,  rendered  attendance 
^t  school  compulsory  for  children  between  the  ages  of  6  and  13  j^ears, 
^^  gave  to  instruction  a  purely  secular  character.  The  law  of  October 
^?1^,  definitely  organized  primary  education  in  its  various  grades 
^d  confided  it  exclusively  to  the  laity.  In  accordance  with  the  terms 
^^tUsenaetment  primary  instruction  covers  the  following  classes  of 
^hools: 

Infant  schools  (known  popularly  as  kindergartens). 

Elementary  primary  schools. 

Advanced  primary  schools  (a)  and  supplementary  courses  in 

connection  with  elementary  primary  schools  {b). 
Schools  of  manual    api^renticeshix),  as  defined  by  the  law  of 
December  11, 1880. 


*  In  certain  towns  or  vUlagoa  wbore  a  sniaU  uumbcr  of  pupils  wish  to  proroed 
^^^  tbe  liigber  primary  instruction  after  baving  jjraduated  from  the  ekMnentary 
^^fses,  instead  of  building  up  a  new  advanced  primary  srbo(d  the  instruction  ia 
5^«n  in  courhes  annexed  to  the  elementary  primary  schools  and  called  court 
^"^plhientairea. 
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INFANT  SCHOOLS. 

The  so  called  infant  school  {ecolc  maternelle)  or,  to  transla 
mother  school,  is  really  not  a  school  in  the  strict  meaning  ol 
It  is  de-signed  to  create  a  pleasant  and  imperceptible  x>as8a 
home  to  the  school,  imitating  the  affection  and  indulgence  o: 
while  at  the  same  time  initiating  the  pupil  into  school  vrof 
larity.  Less  attention  is  paid  to  teaching  the  child  a  m 
than  to  the  development  of  its  different  faculties  without  fj 
straint,  or  excess  of  application.  He  is  taught  to  love  the 
early  to  acquire  a  taste  for  work. 

Below  will  be  found  in  detail  the  programme  of  studies  c 
fant  schools.  The  manual  exercises  are  of  the  simplest  sor 
arc,  in  a  measure,  an  introduction  to  the  more  advanced  trai 
elementary  primary  schools. 

There  are  two  grades  in  the  infant  schools,  an  infantile  c 
children  between  the  ages  of  2  and  5  years,  and  an  advanced 
those  from  5  to  C.  Both  sexes  are  received,  but  in  the  element 
vanced  ijrimary  grades  boys  and  girls  are  taught  in  separat 

The  following  is  the  official  i)rogramme  of  courses  of  st 
infant  schools: 

COURSE  OF  STUDY  IN  THE  INFANT  SCHOOLS. 

ii 


First  prln- 
oiplep  of 
moral  ed  a- 
cation. 


EserciBesin 
language. 


Children  from  2  to  5  years. 


Object  le«- 
Bon!«.    In- 
fomiation 
about com- 
mon   ob- 
jects. 
First  no* 
tions  of 
natural 
history. 
lUastra- 
tions  on 
charts. 


Care  taken  of  the  children  in  order  to 
teach  them  eood  habits,  to  gain  their 
aiFection,  and  to  cause  thpm  to  maintain 

food  relations  the  one  with  the  other.— 
'irst  notions  of  good  and  evil. 


Pronnnciation.— Exercises  h.iTing  for  aim 
the  aofpiffntation  of  the  Tocabularr  of 
the  child.— Little  momor/'  exerciaes 
(songs,  fables,  tales) ;  questioning. 


Children  from  5  to 


Names  of  the  principal  parts  of  the  hu- 
man body ;  of  the  principal  animals  of 
the  region;  of  nutritious  plants  and 
tho.<ie  most  constantly  aeen,  as  trees  and 
familiar  flowers. — Name  and  usage  of 
objects  scn-ing  for  clothing  or  used  in 

the  house,  for  eatinjg  and  at  labor 

Study  of  colors  ana  combinations  at 
play.— Notions  in  regard  to  day  and 
night. — Observations  upon  perio'ds  of 
time  (ad.iy,  week).— The  names  of  day, 
evening  before,  and  the  morrow. — Age 
of  the  child.— The  attention  of  the 
child  is  called  to  the  diiTerencee  be- 
tween heat  and  cold,  between  rainy 
and  fine  weather. — Observations  upon 
the  seasons,  their  influences  and  prod- 
ucts.—First  lessons  in  the  education 
of  the  senses.— The  child  is  taught  to 
select  and  compare  colors,  shades, 
forms,  lengths,  weights,  temperatures, 
rounds,  odors,  and  flavors. 


Simple  conversations  inti 
class  exercises  and  rci 
poems  explAiuc<l  and  leai 
Kelation  of  moral  tales,  fu 
tions  to  make  sure  that  tfa 
derstood  the  point. — Soi 
attention  giveu  to  those  c1 
the  teacher  has  noticed  so 
springing  up. 

Combined  exercises  of  spee< 
writing,  preparatory  €d  c 
Oral  i'xercisos ;  familiar  q 
for  object  to  teach  child 
themselves  clearly ;  corroc 
pronunciation  and  local  ace 
exercises;  recitation  of  t 
Written  exercises;  dicta 
single  word,  then  of  two  c 
short  phrases. — 4.  Reading 
which  are  listened  to  and 
pupils. 

Elementary  notions  in  regaz 
body;  talks  on  hyglem 
study  of  animals,  plants,  sti 
the  child  knows. — Distil 
plants  used  fornouri'hmei 
ployed  industrially. — Ston< 
ordinary  osage.— The  aii 
steam,  cloud,  rain,  snoi 
object  lessons,  with  the 
selves  either  before  the 
hands  of  the  children.— Fa 
tions  with  tbe  object  of  1 
elementary  facts  (the  rigl 
names  of  days  and  months ; 
distinction  between  the  on 
and  mineral  kingdoms),  eS] 
them  to  observe,  compare 
remember. 
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COUKSE  OF  STUDY  IN  THE  INFANT  SCHOOLS-Concladcd. 


writing, 
ml  rM(l- 


IB?. 


iiilhmetic 


Children  from  2  to  5  years. 


Geography. 


History  and 
Uks. 

Singing. 


Making  cubes,  balls,  etc.,  as  play  mo- 
saics. — ^Explanation  of  simple  pictures 
(animals  and  common  objects). — Mak- 
ing combinations  of  lines  with  small 
sticks. — Bepresentation  npon  the  slate 
of  these  combinations;  desoription  of 
common  objects.  No  oxorcises  in  read- 
ing,  properly  called. 

Familiarize  the  child  with  the  terms  one, 
two,  three,  foar,  fire,  one-half;  count- 
ing np  to  10.  Mental  Cjdculation  with 
tho  first  ten  n ambers. 


Domicile  and  address  of  parents ;  name  of 
the  commune;  simple  exercises  in  rela- 
tion to  distance. — Kelatlre  situation  of 
diflcrvnt  parts  of  the  school. — Land 
and  water. — The  snn  (its  rising  and 
setting). 


Simple  singing  in  unison. — Simple  exer- 
cises.— P&TUic  and  marching. — Evolu- 
tions and  urilung.— Attention  to  sani- 
tary matters  and  cleanliness. 

Play. — Simple  exercises  in  folding,  weay- 
ing,  and  plaiting. 


Children  from  5  to  6  years. 


Combinations  of  lines.— Kepresentation  of 
these  combinations  on  the  slate  or  napor  in 
ordinary  crayon  or  in  colors. — Small  origi- 
nal designs  upon  checkered  paper. — Ropro- 
dnotion  of  easy  drawings  made  by  the 
teacher — Bepresentation  of  the  most  sim- 
ple and  usual  ol\Jects.— Firnt  exercises  in 
reading.— First  elements  of  writing  let- 
ters, syllables,  and  words. 

First  elements  of  oral  and  written  enumera- 
tion.—Simple  exercises  in  mental  arith- 
metic.— Aadition,  and  subtraction,  up  to 
100. — Study  of  the  first  ten  numbers,  and 
of  the  expressions  half,  third,  quarter.— 
The  four  operations  with  numbers  of 
two  figures.— The  metre,  the  franc,  the 
litre. 

Familiar  conversations  and  simple  prepara- 
tory exercises,  serving  particularly  to 
evoke  a  habit  of  observauon  in  the  chiklren 
by  causing  them  simply  to  remark  the  most 
casual  phenomena  and  the  various  oonflgu- 
rations  of  the  territory. 

Anecdotes,  tales,  biographies,  drawn  from 
the  nation's  liistory,  accounts  of  voyages, 
etc.,  illustrated  by  pictures. 

Singing  in  unison  m  two  parts,  learned  ex- 
clusively by  ear.— Flay,  marching,  drill, 
etc. 

Folding,  weaving,  plaiting,  making  combi- 
nations on  paper  or  canvas  with  different 
colored  woollen  yams.— Simple  luitting. 


An  inspection  of  the  manual  work  done  by  children  in  an  infant 
^hool  at  Armentiercs,  in  the  north  of  France,  shows  that  sound  ideas 
^^  elementary  mannal  training  there  prevail.  One  hour  a  day  is  the 
^»ie  usually  allotted  to  this  kind  of  work.  The  children  seem  to  take 
^he  greatest  interest  in  what  they  do. 

The  programme  of  courses  of  study  as  outlined  in  the  preceding 
pages  is  very  closely  followed  in  all  the  infant  schools  of  France. 

Charitable,  quite  as  much  as  pedagogical,  considerations  influenced 
the  original  creation  of  infant  schools.  I^ow  they  are  recognized  as  a 
^ost  useful  preparation  to  primary  education,  and  the  attention  paid 
to  the  moral  discipline  and  mental  and  manual  instruction  of  the  child 
predominates  over  the  charitable  idea. 

The  latest  statistics  available  for  the  infant  schools  in  connection 
^th  the  public  educational  system  of  France  are  for  the  academic  year 
1886-'87.  At  that  time  there  were  3,597  establishments  giving  instruc- 
tion to  543,839  pupils. 

elemeot:ary  primary  schools. 

The  elementary  primary  school  represents  the  intermediate  stage  in 
the  public  educational  system.  The  child  enters  usually  at  6  and  re- 
mains until  13  years  of  age.  There  are  four  grades  in  these  schools, 
viz.,  for  children  between  the  ages  of  6  and  7,  7  and  9,  9  and  11,  and  11 
and  13. 

Tlie  ofiQcial  programme  of  courses  of  study  includes  in^tmctiQi^.  i^ 
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the  following  subjects:    Hygiene  and  cleanliness;  ethical  trsLini^Sy 
gymnastic  and  military  exercises;  reading;  penmanship;  French  I^^* 
guage;  history;  geography;  ciyic  instruction;  arithmetic;  geomet^^  ^ 
elements  of  physical  and  natural  science;  agriculture  and  horticulti^^^  ' 
and  singing.    The  official  programme  is  followed  almost  umforx^^*^ 
and  wit!i  only  slight  variation  throughout  the  country. 

We  give  in  detail  so  much  of  the  official  programme  as  relates  in 
way  to  manual  training. 


COURSE  OF  STUDY  IN  THE  ELEMENTARY  PRIMAJtY  SCHOOLS. 


Manual 
training 
lor  boyn. 


Manual 
training 
for  girls. 


Ornament- 
al draw- 
ing. 


Children  from  5  to  7 
years. 


Simple  exercises  ip 
braiding,  folding, 
and  weaving. — 
Cutting  and  ap- 
ply in^r  pieces  of 
colored  i>aper  to 
gooQjotrical  de- 
si  ajns.— Small  bas- 
ket work. — Com- 
binations of  col- 
ored wool  on  caji- 
vas  OT  paper. 


Small  exercises  of 
the  Frcebol  bys- 
tem:  wejiviiig, 
folding,  braidinfr.— 
Simple  works  in 
knitting. 


Children  from  7  to  0 
years. 


Combinations  of 
line.s :  represen- 
tation of  thci^o 
combinations  on 
the  slate,  with  a 
pen«;il  on  paper,  or 
with  touches  of 
colors ;  small  do- 
bigns  of  invention 
on  chcckeied  pa- 
per; reprotlucmg 
very  simple  de- 
signs made  by  the 
teacher. — Kepra- 
sonting  very  sim- 
ple common  ob- 
jects. 


Exercises  for  devel- 
oping the  skilful 
use  oi°  Clio  hands. — 
Cutting  paste- 
board card  .-4  in 
shapes  of  geomet- 
rical solids. — 
Basket  weaving: 
combining  twj;;3 
of  ditlenait  col- 
ors. -Modelling  -. 
roprodnction  of 
geometrical  solids 
and  very  simple 
objects. 


Knitting  and  stitch- 
ing: knitting  to 
the  right  and  re- 
verso,  sides,  in- 
creasing and  de- 
creasing.— Cross- 
8titchin<;  on  can- 
vas.— Elements  of 
sewing:  hems  and 
whip-stitches. — 
Manual  exercises 
for  developing  the 
skilful  use  of  the 
hands;  cuttin^and 
arranging  pieces 
of  colorea  paper. — 
Little  taJsks  of 
modelling. 


Sketching  straisht 
lines  and  dividing 
them  into  equal 
pnrt4;  estimating 
the  relations  be- 
tween the  lines; 
drawing  and  esti- 
mating angles. — 
First  principles  of 
ornamental  de- 
signs—Circumfer- 
ences, regularpoly- 
gons,  rosettes,  and 
stars. 


Children  from 9  toll 
j-ears. 


Construction  of  cov- 
ered pasteboard 
objects,  with  de- 
signs of  colored 
paper. — Simple 
iron  wire  work: 
trelliswork.— Com- 
bining iron  wire 
and  woo<l  work: 
cages.— Modelling: 
simple  architect- 
ural ornaments. — 
Conce]>tion  of  the 
use  of  ordinary 
tools. 


Knitting  and  darn- 
ing.—Cross-stitch- 
ing on  canvas. — 
Elements  of  sew- 
ing:  the  running 
stitch,  backstitch, 
side-stitch,  whip- 
stitch, plain  sew- 
ing, hems,  seams, 
whipstitching 
edges,  plaiting. — 
Perfecting  simple, 
easy  needlework 
(towels,  napkins, 
handiterchiefs, 
aprons,  covers), 
piecing,  mending. 


Free-hand  drawing.— 
Ordinary  geomet- 
rical curves:  ellip- 
ses, spirals,  etc. — 
Curves  applied 
to  the  vegetable 
kingdom :  stems, 
loaves,  and  flow- 
ers.—Copy  of casts 
represent  mg  orna- 
ments in  slight  re- 
lief.— Geometrical 
representations  of 
lines  and  perspec- 
tive, with  plain 
lines  then  with 
shade  ws— geomet- 


Children  from  lU 
13  years. 


Combined  exerc 
of  designing 
modclliug:  skel 
ing  objects  to  be 
ecuted,  and 
stnicting  objc 
after  the  sketcl 


or     vice     tcfi 
Study  of  the  p 
cipal  tools  u^cd 
wood  work.— r 
tical      exerci.<( 
Planing,     sawi 
and    simple    j 
inc. — NHilcd  hoy 
and  Joining   wi 
out     nails.— "W 
tnming — very  si 
pie  objects.— Stui 
of     the    prinui 
tools  used  in  iv 
work.  —  Exercis 
in    filing,   smoot 
ing,  or  nnishing 
rough  objects  froi 
the  forge  or  fo 
dery. 

Knitting  ahi 

vests,        gloves. 
Stitching  o: 

cloth.    —     Qailtsi 
plaits,  buttoiuiolcs 
mending  garments 
darning.  —  Knowl^ 
edge  ofcutting  an<^ 
finishing       simple^ 
garmon  is.— Kno  wl" 
edge  of  simple  do^ 
meatic       economy^ 
and  kitchen  work, 
waahingand  repair- 
ing     linens,      the 
needs  of  the  bonse- 
hold,    the    garden, 
and  ponltry  yard. — 
Practical  exercises 
at  the  school  and  at 
home. 

First  notions  of  geo- 
metrical drawing 
and  elements  of 
perspective, — free- 
nana  drawing. — 
Drawing  of  purely 
geometrical  orna- 
ments from  print 
or  from  relief: 
monldings,  egg- 
shaped  ornaments, 
ogees,  beads,  den- 
tus,  etc. — Drawing 
from  print  or  from 
relief  ornaments 
whose  elements  ars 
taken     from     the 
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Cliildren  from  C  to  7 
years. 


CliUdren  from  7  to  9 
ycai'B. 


Cbilclren  from  9  to  11 
years. 


rical  solids  and 
ordinary  nimplo 
obji'cts.— Geomet- 
riral  drawing. — 
Kninloynu^nt  on 
the  uoard  orinstru- 
m«uts  for  drawing 
Rtrnizht  linca  and 
rircnnifercnces: 
rulcr«,  coui])aSB- 
en,  sqn.ires,  and 
protrar.Tors.— This 
will  bo  limited 
only  to  a  kuowl- 
cdg©  of  the  use  of 
tho»c  instniments 
which  h«  will  re- 
quire in  the  higlier 
course. 


Children  from  11  to 
1?  years. 


vegetable  kin  gdom: 
leaves,  iiowers, 
fruit,  palm»,  foli- 
age, etc. — Klcmcn- 
tar5'  notions  of  the 
orders  of  ai  chitect- 
iiro  illustrated  on 
the  blackboard  by 
the  teacher  (3  les- 
sons). —  Drawing 
of  the  human  head : 
its  parts  and  pro- 
portions.— Geomet- 
rical drawing — 
Execution  on  paper 
by  means  of  inKtru- 
nients,  the  gcomct- 
ricid  figures  wliich 
in  the  previous 
cour-so  hail  been 
made  on  the  black- 
board .  —  1  Principles 
of  coloring  with 
even  tints. — Kepro- 
dncing  designs  of 
plane  snrfare  and 
ii:;lit  relief  dpcora- 
tions:  panels, 

church  windows, 
tiling,  inlaid  tloor- 
in<;.  ceilings;  lln- 
isliing  some  of 
rhenu  witli  India 
ink  andcoloring.  — 
lleiJroHcntation  by 
means  of  geomet- 
rical lines  of  geo- 
metrical solids  and 
of  liiiniplo  objects 
such  as  framework, 
and  jucces  of  car- 
pentering, exterior 
Kt^modrt'rt.Hing,  iron 
work,  most  ordi- 
nary furiiitnre,  etc.; 
employment  of  col- 
ds for  indicating 
thi^  nature  of  tho 
material.H.  —  Color- 
ing plans  and 
charts. 


Maimnl  training  commeDces  where  tlie  pupil  left  off  with  it  in  the 
infant  school,  and  is  continued  throughout  the  whole  four  grades  of  the 
elementary  primary  establishment.  The  instruction  outlined  for  the 
highest  division — for  pupils  from  11  to  13  years  of  age — would  nat- 
urally call  for  workshoi)S.  Unfortunately  these  are  not  always  forth- 
coming, as  only  a  comparatively  few  communities  have  been  public- 
spirited  enough  to  provide  them  (a).  Tt  is  unfortunate,  especially  in  view 
of  tho  fact  that  many  children  having  completed  their  period  of  com- 
pulsory education,  are  drafted  off  by  their  parents  into  situations 
without  having  a  chance  to  pass  through  the  advanced  primary  school. 
A  two  years' course  of  workshop  manual  training,  such  as  is  prescribed 
by  the  official  programme,  would  be  of  immense  service  to  those  who 
take  up  industrial  occupations.    No  doubt  students  of  this  age  are  too 


a  In  France  tli6  comnimics  must  supply  the  land  and  erect  tlio  school  bnildinga, 
which  always  remuin  local  pro2)erty.    The  state  pays  the  salaries  ol  tho  teachers. 
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yoking  to  receive  conspicuous  profit  in  connection  with  any  particul^j 
trade,  but  the  knowledge  of  how  to  use  tools,  the  dexterity  of  the  ey^e, 
and  suppleness  of  the  hand,  the  ability  to  fashion  even  the  simplest 
object  after  a  drawing,  would  serve  them  well  no  matter  what  they  did 
in  after  life. 

Manual  training  in  this  grade  of  schools  is  being  considered  mare 
and  more  a  necessary  complement  to  a  sound  general  education  rattier 
than  as  a  practical  end.  As  this  view  becomes  more  widely  understood, 
municipalities  hitherto  deterred  by  ignorance  or  indifference  will  malse 
adequate  provision  for  following  out  the  official  programme  in  ite  en- 
tirety. It  is  perhaps  unfortunate  that  the  coui'ses  of  study  are  alreaxiy 
so  heavy  that  the  only  time  left  for  the  workshop  is  from  half-past  fi.^e 
to  seven  in  the  evening. 

Generally  speaking,  the  manual  training  courses  for  boys  comprise 
two  groups.  The  one  consists  in  exercises  destined  in  a  general  w^y 
to  unloose  the  fingers  and  to  teach  them  dexterity,  agility,  rapidii:  J» 
and  accuracy  of  movement;  the  other,  graduated  lessons  in  modellit3£} 
serving  to  complement  corresponding  studies  in  mechanical  drawi3  £t 
and  particularly  designing  in  connection  with  industry.  For  the  girl*> 
besides  catting  and  sewing,  a  certain  number  of  lessons  and  amouXJt 
of  advice  are  given  not  only  upon  domestic  economy,  but  on  morally 
with  a  view  of  inspiring  a  love  of  order  and  ^  taste  for  housekeepii^S' 
and  to  hinder  the  acquisitonof  frivolous  and  dangerous  ideas. 

From  the  infant  schools  to  the  advanced  primary  schools  the  follow- 
ing materials  are  utilized  in  the  manual  training  courses  :  Straw,  willoir 
shoots,  paper,  thin  cardboard,  twine,  wire,  sheet  iron,  wood,  iron,  zinc, 
copper,  modelling  clay,  pottery  clay,  plaster,  chalky  and  sandstone. 

Manual  training  means  from  the  beginning  to  the  end  a  technical  daily 
lesson,  the  theory  of  the  immediate  work  to  be  performed  being  par- 
ticularly emphasized.  It  means,  also,  free-hand  and  mechanical  draw- 
ing, the  sketching  of  common  articles  of  manufacture  and  of  their  sepa- 
rate parts  in  plans,  cross-sections,  and  elevations  according  to  scale. 


MANUAL  TRAINING  IN  ELEMENTART  PRIMAR7  SCHOOLS  FOR 

B07S,  PARIS. 

In  1873  M.  Salicis,  until  his  death  general  inspector  of  manual 
training  for  France,  conceived  the  idea  of  introducing  manual  training 
in  the  elementary  primary  schools.  Workshops  were  then  const^cted 
in  connection  with  the  boys'  school  in  the  rue  Toumefort,  forming  a 
sort  of  annex.  The  city  has  ever  since  given  16,000  francs  (♦3,088) 
annually  to  pay  for  the  necessary  materials  as  well  as  the  force  of  work- 
men teachers  engaged  to  give  the  instruction. 

Contrary  to  the  general  practice  which  admits  only  pupils  from  11 
to  13  years  of  age  to  the  workshops,  the  children  enter  here  at  8.  All 
do  mechanical  drawing  and  model  work. 
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In  order  to  have  more  time  for  the  shop  the  students^  of  the  higher 
dinsion  (firom  11  to  13  years)  spend  an  hour  longer  each  day  at  school. 
'Bns  division  passes  three  hours  daily  in  the  workshops,  and  is  divided 
into  five  sections,  each  of  which  spends  one  week  alternately  at  carpen- 
trj  and  wood  turning,  metal  turning,  forging  and  fitting,  modelling 
and  moalding,  and  wood  and  stone  carving. 

The  children  in  the  class  immediately  below  (9  to  11  years)  spend  one 
hour  daily  in  the  shop,  working  alternately  on  wood  and  iron.  Model- 
ling is  done  in  a  special  class. 

The  youngest  boys  (8  years  of  age)  devote  two  hours  per  week  to  the 
shop,  working  also  alternately  upon  wood  and  iron,  and  the  same  length 
of  time  in  modelling.  The  implements  used  by  them  are  simply  the 
mp,  the  file,  and  the  saw. 

A  primary  school  teacher  who  has  himself  been  instructed  in  manual 
training  during  his  course  at  the  normalschool  is  in  charge  of  the  work- 
shops. Under  him  are  placed  five  skilled  workmen,  a  carpenter  and 
joiner,  a  wood  turner,  a  metal  turner,  a  blacksmith,  and  a  fitter,  who 
direct  the  practical  efforts  of  the  pupils. 

This  institution  is  unique  amongst  schools  of  a  similar  grade  in  Paris, 
It  was  not  accepted  as  a  model  for  the  rest,  when  in  1880  manual  train- 
ing was  introduced  more  generally.  The  commission  having  charge  of 
the  matter  decided  not  to  make,  as  it  were,  elementary  trade  schools, 
buttoprovide  manual  exercises  in  the  workshop  for  the  most  advanced 
division  only  and  to  give  to  the  instruction  the  character  of  a  sort  of 
gJTnnastics  for  the  eye  and  the  hand. 

These  views  are  embodied  in  the  programme  of  studies  already  given 
andnow  in  force.  It  seems  probable,  however,  that  another  change  will 
8oon  be  made,  for  the  whole  subject  has  been  recently  carefully  and 
thoroughly  studied  by  a  commission  of  experts  at  the  head  of  which  is 
M.  Duplan,  the  subdirector  of  primary  instruction  for  Paris.  The 
principles  adopted  can  not  fail  to  have  great  weight  coming  from  such 
Jiigh  authorities.    They  are  as  follows : 

1.  Manual  training  in  schools  should  be  considered  as  a  means  of  gen- 
eral education.  It  is  besides  an  indirect  preparation  for  the  exer- 
cise of  different  occupations  because  it  teaches  the  method  of  handling 

tools. 

2.  Manual  training  should  be  above  everything  else  methodical;  it 
should  comprise  gradations  and  synthetic  exercises.  In  order  to 
encourage  personal  effort,  competitions  should  be  organized  every  two 
months  between  the  more  capable  scholars.  The  greatest  liberty 
should  be  allowed  in  the  execution  of  the  task  imposed  by  the  in- 
structor. 

3.  Drawing-  being  the  base  of  manual  training  no  object  should  be 
Diade  without  a  ftiU  sized  drawing  of  it  having  first  been  made  by  the 
student.  The  pupils  should  be  familiarized  with  the  use  of  scales, 
cross-sections,  and  perspectives. 

i  Manual  training  should  be  obligatory  to  all  pupils. 
5.  Instruction  should  be  given  in  the  class  room  and  in  the  work- 
shop. 

R  Ex.  6S 15 
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6.  Modelling  and  the  study  and  sketcbing  of  tools  in  general  nse 
sliould  be  exacted  of  all  students,  as  well  as  for  the  younger  ones  other 
exerciser,  such  as  pai)er  box  making,  folding,  cutting,  basket  work,  etc. 

7.  Only  scholars  in  the  advanced  division  (11  to  13  years  of  age)  and 
of  the  intermediate  class  (9  to  11  years)  should  go  to  the  workshop. 
However,  if  circumstances  permit,  one  might  also  admit  those  of  a 
younger  grade  on  trial. 

8.  Instruction  in  manual  training  should  be  given  during  regular 
class  hours. 

9.  The  foUoT^ing  amount  of  time  should  be  given  up  weekly  to  man- 
ual training  in  the  different  classes  of  public  schools.  Infant  schools, 
six  hours.  Elementary  primary  schools,  nine  hours,  of  which  five 
should  be  accorded  to  manual  training  proper,  and  four  to  drawing  and  % 
modelling.  Advanced  primary  schools,  three  nours  in  the  first  year  and 
two  hours  each  in  the  second,  third,  and  fourth  year  classes  to  manual 
training  proper,  and  one  hour  in  each  of  the  four  classes  to  modelling. 

10.  Instruction  in  manual  training  should  be  given  by  a  regular 
teacher  assisted  by  skilled  workmen  ehosen  by  competitive  examination. 
The  latter  should  be  taken  for  one  year  on  trial. 

11.  One  general  programme  should  be  prepared  and  be  divided  into 
three  parts,  viz.,  for  the  infant  schools,  elementary  primary  schools,  and 
advanced  primary  schools,  respectively,  so  as  to  insure  harmony,  uni- 
formity, and  gradual  development. 

.  12.  The  manual  ex^^ses  should  always  be  preceded  by  theoretical 
and  technical  lessons  on  the  subject  in  hand.  The  length  of  these 
latter  should  never  exceed  a  quarter  of  the  regular  period, 

13.  In  order  to  reduce  as  much  as  possible  the  expense  of  the  materi- 
als necessary  for  the  prosecution  of  the  work  the  exercises  should  be 
so  graduated  as  to  allow  the  greatest  economy  in  the  use  of  wood  and 
iron. 

14.  The  workmen  instructors  being  chosen  by  competitive  examina^ 
tion,  should  be  properly  remunerated  and  allowed  tb  improve  their  situ- 
ation. 

15.  In  order  to  make  primary  teachers  competent  to  direct  instruction 
in  manual  training  they  should  be  assigned  for  certain  periods  of  time 
to  the  school  in  the  rue  Tournefort  for  observation  and  practice. 

In  Paris  at  the  present  time  workshops  for  the  prosecution  of  manual 
training  exist  in  one  hundred  and  one  boys'  elementary  primary  schools, 
dr  fully  one-fourth  of  the  whole  number  for  France  attached  to  this 
gnide  of  schools. 

Below  is  given  a  table  showing  the  number  of  lessons  and  hours  eaclw^ 
week  given  to  the  diflferent  subjects  taught  in  the  elementary  primarO^b 
si;hools  of  Paris: 
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COTIRSB  or  STUDY  IK  ELEiLENTAHY  PKIMARY  SCHOOLS,  PATHS. 


Subject. 


Xanl  nd  civic  instructiiMi 

Seadiogsiul  recitation 

Vrfcing 

Dntiiig - -" 

Dnving,  art 

Ikawiag.  mechan  ical 

iritbmetic,  elomeutary  — 
Aiittottic  and  nietrio  tys* 
tem. 

Gnanur 

DttUtion , 

f  raich  langajig* 

Biftorv 

^JwFaphj 

PbyskalaDd natural  science 

Oqeetlesaonft 

Bypene,    domestio     econ- 
omy. 

Vuoal  tnuning 

Sawiag 

Ccttin^  and  (lrc4jiinaking  . 

Singing 

Gvmnastica 

IfilitiTT  exordaea 

Moiettion  periods 


7  to  9  yean. 


Lessons  Hoars 

per    i  per 
week,   week 


Total 


8 

U 

10 

2 


5 
8 

5 
6 


(a) 
a5 


S  to  11  years. 


Boys. 


Lessons 

per 
week. 


J* 

5 

u 


5 

3 
5 


1 

H 


2 
6 


Hours 

per 

week. 


I* 

24 


1* 
6* 


a2i 


5 
o 

2 
3 


1 


b2 
c2 


bli 
elk 


6 

2i 


U 


5 


1 
2i 


10 


73 


2* 


5 


1 
2i 


10 


32i 


50 


2i 


Girls. 


11  to  13  years. 


Boys. 


IjesBona' Hoars  Lessons  Hoars 

per       per       per    I  i»r 
week.   week.  week,   week 


Girls. 


5 
4 

5 


2 
6 


5 
2 
2 
2 


2| 


6* 


1 
5 


10 


U 


6 

3 
2 


2| 


2 
1 


4 
1 


5 
2 
2 

1 


II 


n 


4 


24 


2 

3 
«> 

8 


2 

U 
4 


324 


49       324 


45 


374 


Lessons 

per 
week. 


4 
2 
2 


a  History  and  geography  taagbt  in  combination. 
b  For  b«ys  only. 
cFor  girls  only. 


2 
1 


5 
2 
2 

1 


1 
1 
2 
5 


10 


Hoars 

per 
week. 


46 


w 


4 


5 

Ij 
1 


u 

2i 
2 

24 


24 


35 


IffAKUAL  TRAININa  IN   ELEBffENTAR7  PRIMARY  SCHOOLS  FOR 

BOrS,  LILLE. 

After  Paris.  Lille  has  perliai)s  done  the  most  of  all  French  cities  for 
the  development  of  manual  training  in  purely  primary  schools.  There 
^c  nine  workshops,  in  seven  of  which  wood  and  metal  work  is  carried 
%  modelling  in  plaster  in  another,  while  the  ninth  is  devoted  to  book- 
binding and  paper  box  making.  Four  hundred  and  sevcaty-one  pupils, 
between  the  ages  of  10  and  13,  receive  instruction  in  the  shops  during 
four  hours  weekly. 

The  original  cost  of  the  equipment  of  all  the  workshops  was  about 
30,000  francs  ($5,790).  Each  shop  m  provided  with  ten  carpenters' 
^Wes,  ten  benches  for  metal  work,  and  four  forgo  furnaces  and  anvils,  so 
that  sections  of  twenty-eight  boys  may  work  at  one  time.  The  annual 
^8t  of  maintenance,  which  includes  the  salaries  of  the  special  teachers 
as  well  as  the  cost  of  materials  used,  is  15,200  francs  ($2,933.00). 

The  instructing  force  consists  of  an  overseer  {surveillant)  who  is  one 
0^ the  regular  teachers  of  the  school  and  who  has  himself  passed  through 
a  course  of  manual  training  in  the  normal  school,  a  firstcla^s  carpen- 
ter and  joiner  who  can  also  do  wood  turning,  and  a  skilful  mechanic 
^to  understands  fitting,  metal  turning,  and  forging.  The  overseer 
occupies  himself  with  the  elucidation  of  drawings,  theoretical  explana- 
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tions,  and  the  supervision  of  the  conduct  of  the  boys.    The  workmen 
teachers  are  charged  simply  with  the  direction  of  all  practical  work. 
'  They  are  paid  500  francs  ($96.50)  each  per  year  for  eight  hours  of 
presence  weekly  (except  during  the  holidays)  in  the  workshops. 

The  system  of  instruction  followed  is  quite  interesting.  It  is  the 
creation  of  Prof.  0.  Oodron,  who  is  the  technical  director  of  the  work- 
shops attached  to  the  Industrial  Institute  of  lille,  as  well  as  the  super- 
visor of  the  manual  training  department  of  the  public  schools. 

Prof.  Oodron  carefuUy  designates  the  work  to  be  done  in  the  differ- 
ent years  and  even  the  order  in  which  it  is  to  be  executed.  He  theii 
makes  on  a  sheet  of  paper  a  series  of  drawings,  showing  the  plan,  eleva- 
tion, and  a  cross-section  of  the  object  to  be  executed.  Dimensions  are 
also  given.  In  a  note  below  he  sets  forth  first  the  usage  to  which  the 
object  is  put  and  then  detailed  practical  directions  in  regard  to  its 
execution.  These  sheets  are  posted  conspicuously  on  the  walls  of  the 
workshops.  On  brackets  immediately  beside  them  are  the  actual 
objects  themselves,  which  have  been  previously  made  by  pupils  and 
now  serve  as  models. 

The  students  in  the  drawing  class  draw  in  their  workshop  notebooks 
the  objects  they  are  expected  to  make.  In  the  shop  itself,  with  the 
sketch,  the  sheets,  and  a  model  before  them,  they  are  in  the  best  -pos- 
sible position  to  learn  how  to  translate  a  drawing  into  a  material 
object  of  utility.  This  of  course  is  the  prime  consideration  in  a  skilful 
mechanic.  It  is  safe  to  say  that  whoever  can  do  this  well  will  never 
want  for  work.  Boys  can  be  taught  to  do  it  in  school,  and  in  so  learn- 
ing they  enhance  wonderfully  their  material  prospects  in*  life.  The 
period  of  apprenticeship  is  materially  shortened  for  a  carpenter,  ma- 
chinist,* or  fitter  to  about  six  months. .  At  the  end  of  that  time  the  boy 
of  13J  years  of  age  becomes  what  is  known  in  France  as  a  half- work- 
man and  earns  1  franc  (19  cents)  at  least  per  day. 

The  instruction  in  manual  training  is  given  after  school  hours,  from 
half-past  5  to  half-past  7,  four  days  in  the  week.  The  classes  are  divided 
into  two  sections,  one  of  which  works  in  the  wood  and  the  other  in  the 
metal  workshop.  In  the  month  of  March  the  sections  change  places, 
the  metal  workers  going  to  the  wood  workshop  and  vice  versa.  Stu- 
dents, therefore,  are  neither  fitters  nor  carpenters  when  they  graduate, 
but  they  know  sometliing  of  both  occupations.  More  than  this,  they 
have  learned  the  use  of  intelligence  in  its  application  to  hand  labor. 

A  kind  of  museum  is  established  in  each  school  in  which  the  best 
made  objects  are  kept  on  exhibition,  with  the  name  of  the  student 
workman  perpetually  attached. 

IffANUAL   TRAINING  IN  ELBMBNTAR7  PRIMAR7  SCHGOIaB  FOR 

GIRLS,  PARIS. 

The  municipal  authorities  of  Paris  have  for  more  than  twenty  years 
pBi'd  particular  attention  to  the  development  of  manual  training  in 
connection  with  the  education  of  g\r\?i.    Sm^^  \SCT  \u^VT\5L^\\wi\a.%K^- 
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ing  Kas  formed  a  part  of  the  regular  programme  of  elemoutary  primary 
schools.   The  progression  of  exercises  is  as  follows: 

In  all  the  classes  the  articles  necessary  for  an  exercise  in  sewing — 
clotb,  canvas,  needles,  and  thread— must  be  prepared  before  the  time 

•  set  apart  for  the  lesson. 

Instruction  in  sewing  must  never  be  individual.  It  must  be  given 
orally  and  simultaneously  to  the  whole  class,  and  the  theorems  must 

*  always  be  elucidated  by  figures  on  the  blackboard. 

Each  pupil,  being  provided  with  the  necessary  articles,  must  do  the 
work  in  accordance  with  the  method  outlined. 

At  the  cud  of  each  month  the  pupil  must  do  some  original  work. 
This  is  properly  examined  and  classified.   - 

The  work  required  of  girls  in  the  diflferent  classes  is  specified  below 
in  detail.  ' 

INSTRUCTION  IN  SEWING. 

1,  Course  for  girls  between  7  and  9  years  of  age. 

Marking:  Simple  stitch,  cross-stitch  on  canvas;  exercise  in  Boman 
'  letters. 

Sewing:  Eunning  stitch,  whip-stitch,  side-stitch. 

Application:  Simple  sewing,  whipping,  hemming. 

The  employment  of  canvas  in  this  course  is  of  great  utility,  not  only 
for  the  study  of  cross- stitching,  but  for  plain  sewing  as  well.  It  per- 
°^Jt8  putting  in  the  hands  of  the  children  the  blunted  points,  which 
preclude  all  idea  of  danger,  and  it  accustoms  them  little  by  little  to  a 
suppleness  of  the  fingers  very  necessary  in  sewing. 

^tton  thread  dyed  is  used,  as  this  makes  work  more  attra<;tive  in 
fte  eyes  of  the  children  and  renders  defective  workmanship  moro 
readQy  visible. 

^s  soon  as  the  study  of  the  first  stitches  is  finished  the  child  sews 
^^  '1  piece  of  cotton  cloth  without  having  had  it  made  ready  for  her. 

The  attention  of  the  child  is  evoked  by  the  attractiveness  of  this 
new  field  of  labor. 
One  lesson  of  IJ  hours  is  given  each  week. 

2.  Course  for  girls  hettceen  9  and  11  years  of  age. 

Marking:  Roman  letters,  italics,  initials  upon  coarse  cloth. 

Sewing:  Running  stitch,  side-stitch, whipstitch,  backstich,  making 
buttonholes. 

Application:  Whipping,  simple  sewing,  turning  in  seams,  hemstitch- 
ing, making  buttonholes. 

Mending:  Putting  a  patch  in  the  comer  with  a  whip- stitch. 

Both  white  and  colored  threads  are  used,  as  also  cotton  cloth  or  linen 
in  small  pieces,  without  being  prepared. 

The  buttonhole  stitch  is  &Tst  taught  before  cuttiug  ttie  cVo^iXi% 
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All  scholoTB  must  do  the  same  work.  The  teacher  mast  watch  that 
everything  13  done  in  the  same  fashion  after  a  typical  piece  which 
serves  as  a  pattern  and  has  been  prepared  before  the  class. 

Daring  the  first  qnarter  each  scholar  makes  a  workbasket  for  her- 
self, marks  it  with  bcr  name,  and  keeps  in  it  her  needle,  thread,  thimble,  - 
and  scissors. 

One  lesson  of  1|  hoars  is  given  each  week. 

3.  Course  for  girU  heticeen  11  and  13  yean  of  age. 

Miuking  :  Itoman  letters,  italics,  initials  on  fine  linen  or  cotton  cloth. 

Sewing:  Becapitnlation  of  the  different  stitches  studied  in  the -two 
preceding  courses;  exercise  in  herring-bone  stitching. 

Application:  Buttonhole  making,  joining,  eyelets,  seam-stitching  on 
the  bias,  seara-stitching  in  quilting,  seam-stitching  zigzag,  gathenng. 

Mfiidiug:  A  square  piece,  whip-stitched  and  backstitched;  a  trian- 
gular piece  in  the  same  manner;  darning  and  repiecing  stockings.      '    - 

Both  white  and  colored  thread  are  used  as  well  as  long  and  short 
needles.  The  pieces  of  cloth  on  which  the  work  is  done  are  put  away 
in  the  scholar's  workbasket,  which  she  is  obliged  to  prepare  daring  the 
first  quarter. 

Mending,  a  most  important  thing  in  housekeeping,  holds  a  conspic- 
uous place  in  the  x>rogramue. 

One  lesson  of  1\  hours  is  given  each  week. 

INSTBDCTION  IN  CUTTING,  BASTING,  AND  MAKING  UP. 

Instruction  in  cutting,  basting,  and  making  up  was  first  organized  in 
1877  ia  the  seventh  and  ninth  arrondisaemenla  [a)  as  an  annexed  course 
to  the  girls  elementary  primary  schools.  During  18TS  a  general  course 
of  instruction  and  application  was  created  in  each  municipal  subdi- 
vision of  Paris,  which  was  given  for  three  hours  every  Thursday.  In 
the  following  year,  1879,  it  was  decided  that  henceforth  this  iraportAnt 
branch  of  education  should  form  an  integral  part  of  the  regular  courses 
of  8l  iidy  in  all  of  the  elementary  primary  and  advanced  primary  schools 
of  the  city. 

In  order  to  make  the  teachers  efQcicnt  to  direct  the  work  two 
courses  of  normal  instruction  were  opened  on  Thursdays  (the  weekly 
holiday  in  the  French  schools),  which  teachers  were  invited  to  follow. 
As  a  special  inducement  a  supxilemcntal  salary  was  awarded  to  all 
those  who  received  the  certificate  of  aptitude  after  having  success- 
fully coTupleted  the  coarse.    Practically  all  now  possess  the  certificate. 

The  following  programme,  uniformly  followed,  gives  in  detail  an  out- 
line of  the  work  required  in  connection  with  cutting,  basting,  and  mak- 
ing up: 

iiA  municipal  divjeioo  e^a^il  in  ureu  to  poihaps  three  oc  four  iTordB  in  Americu 
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dmrse  for  ffirU  between  11  and  13  years  of  age, 

AH  the  pupils  must  learn  to  take  measures.  The  teacher  picks  out 
two  scholars  at  a  iiime;  the  &*st  takes  the  measure  of  the  second  and  vice 
fma.  The  measurements  are  written  on  the  blackboard  and  scrupu- 
lously verified  by  the  teacher.  The  attention  of  the  students  is  called 
to  the  precautions  necessary  when  the  measure  is  taken  on  clothes 
which  already  fit  badly. 

A  manikin  may  be  employed  for  a  theoretical  demonstration,  but 
never  ia  the  practical,  since  the  flgui-es  which  represent  the  measure- 
ments of  the  manikin  are  soon  learned  by  heart,  and  hence  teach 
nothing. 

The  measurements  duly  verified  and  corrected  are  left  inscribed  on  a 
part  of  the  blackbocfird.  The  teacher  assigns  one  of  the  class  in  reg- 
n)ar  order  to  design  on  the  other  part  of  the  blackboard  the  pattern 
in  accordance  with  the  givien  measurements.  The  whole  class  copies 
this— the  more  advanced  portion  on  paper,  the  other  on  slates — usiug 
^ways  life-size  proportions.  The  teacher  walks  around  during  the 
exercise  indicating  mistakes,  and  after  the  exercise  examines  carefully 
and  marks  the  work  done.  In  this  manner  the  first  hour  and  a  half  of 
tlic  period  is  occupied. 

Then  the  scholars  under  the  direction  of  the  teacher  place  their  pat- 
terns on  the  cloth  and  learn  how  to  cut  out  and  baste  the  parts  together. 
This  done,  tli«  sewing  and  complete  making  up  follow.  I>resse8,  jackets, 
^PJOus,  baby  linen,  etc.,  are  the  objects  made. 

^bese  subjeets  form  part  of  the  examination  required  for  graduation 
from  the  elementary  primary  schools.  Within  a  certain  limit  of  time, 
At  tliig  examination,  each  pupil  must  trace  a  pattern  of  a  basque  in  its 
P^per  dimensions,  then  cut  it  out  in  cloth,  and  baste  the  parts  prop- 
^'y  together. 

iHro  and  a  half  hours  x>cr  week  are  given  to  instruction  in  this  course. 

%e  educational  administration  of  Paris  has  thus  defined  the  aim  of 

Oiese  courses  of  study  and  application: 

The  iDStruction  should  aim  at  only  useful  ends  and  every  exercise 
^hieh  is  not  of  practical  utility  should  be  avoided.  Our  courses  in  the 
dementary  primary  schools  ought  not  to  endeavor  to  form  workers 
specially  trained'  in  any  particular  branch  of  work.  To  do  this  is  the 
mission  of  the  trade  school.  The  solo  purpose  of  the  instruction  given 
should  be  to  prepare  scholars  to  become  in  later  life  good  housekeepers 
and  mothers  of  families.  Therefore,  as  the  programme  shows,  the  work 
done  is  that  which  is  of  constant  utility  in  the  home  circle,  such  as 
niending  clothes^  darning  stockings,  making  linen,  adapting  cast  off 
clothing  of  large  children  for  younger  ones,  etc. 

mSTBUCTION  IN  HYGIENE  AND  DOMESTIC  ECONOMY. 

This- course  of  study,  while  purely  theoretical  and  given  orally,  is  an 
important  adjunct  to  majiual  training.  In  certain  of  the  advanced 
primary  schools  of  Paris  kitchens  and  laundries  are  att^c\i<i.d.  fex  ^iXix- 


232       REPORT  OF  THE  COMMISSIONER  OF  LABOR, 

poses  of  practical  and  manual  demonstration,  but  there  are  none  of 
tliese  annexes  to  any  of  the  establishments  in  the  particular  grade  we 
are  now  considerin£:. 

While  the  oral  instruction  is  going  on  the  pupils  have  their  needle- 
work in  their  hands  and  partially  occupy  themselves  with  sewing. 
This  accustoms  them  to  listen,  and  work  with  their  fingers  at  the  sam^ 
time — a  situation  in  which  the  practical  housewife  is  very  often  placed. 
This  course  occupies  three-quarters  of  an  hour  per  week. 

Course  for  girls  heticeen  11  and  13  years  of  age. 

FIRST  TERM. 

Hygiene:  Definition  of  hygiene.  Hygiene  of  the  dwelling.  Choice 
of  a  house,  sanitary  requirements,  ventilation.  Care  of  the  house  and- 
furniture  from  the  sanitary  point  of  view. 

Domestic  economy:  Definition  of  domestic  economy.  Duties  of  th^ 
mistress  of  the  house.  Qualities  requisite  in  a  good  housekeeper — 
order,  economy,  cleanliness,  vigilance.  Budget  of  receipts,  expenses^ 
with  daily  account  keeping.  Inventory  of  the  furniture.  Bent  and- 
taxes.    Conditions  of  renting  a  house;  the  lease  and  notice  to  leave. 

SECOND  TERM. 

Hygiene:  Heating  and  lighting  from  the  hygienic  standpoint.  Ven- 
tilation of  rooms  provided  with  heating  appliances.  Dangers  of  having" 
stoves  in  sleeping  rooms;  necessary  precautions.  Properties  of  differ- 
ent kinds  of  fuel  and  their  influence  upon  the  respiratory  organs.  Dif- 
ferent modes  of  lighting.  Precautions  necessary  with  oil  lamps,  gas, 
etc.    Influence  of  light  on  the  vision.    Hygiene  of  the  sight. 

Domestic  economy:  Choice  and  care  of  furniture.  Distribution  of 
housekeepers'  work.  Cleaning  to  be  done  daily,  weekly,  and  in  certain 
seasons.  Advice  upon  the  best  way  to  make  beds,  sweep,  and  dust 
Cooking  utensils.  Different  forms  of  stoves  and  ovens.  Lighting  fires. 
Cleaning  and  lighting  of  lamps.  Care  of  cooking  utensils  and  dishes. 
Fuel,  economic  indications  upon  the  different  sorts,  their  iwoper  em- 
l)loyment.  The  cellar,  care  to  be  taken  of  wine,  provisions,  and  general 
keeping  in  order. 

THIRD   TERM. 

Hygiene:  Hygiene  in  relation  to  clothing.  Properties  of  different 
kinds  of  cloth,  silk,  woollen,  cotton,  linen,  etc.  Infiuence  of  color  in 
relation  to  clothing.  Style  of  clothing  from  the  hygienic  standpoint. 
Cleanliness  of  clothing  and  underclothing;  its  influence  upon  the 
health. 

Domestic  economy:  Choice  and  care  of  clothing  and  underclothing. 
Materials  necessary  for  all  kinds  of  sewing.    The  employment  of  sew- 
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mg  machines.  Making  of  clothing  and  underclothing.  Patching 
and  daroiDg.  Laundry  work,  materials  used  in  this  branch.  Lye  and 
soap  washing.  Instructions  on  the  washing^  folding,  and  ironing  of 
linen.  Different  kinds  of  soil  spots  and  the  best  way  to  remove  them. 

UANUAL  TRAINING  IN  ELEMBNTAR7  PRIMAR7   SCHOOLS  FOR 

OIRIiS,  IiILIiE. 

Instruction  in  manual  training  in  this  grade  of  girls'  schools  at  Lille 
does  not  diflfer  materially  from  the  system  in  vogue  at  Paris.  In  all  of 
the  twenty-one  of  these  schools  three  and  three-quarters  hours  are 
devoted  weekly  to  instruction  in  sewing  to  picked  members  of  the  two 
liigliest  classes,  i.  e.y  pupils  from  9  to  13  years  of  age.  There  are  in 
additioa  six  courses  of  cutting  and  dressmaking,  which  are  held  from 
10tol2  o'clock  every  Thursday  morning.  Ten  to  fifteen  chosen  pupils 
from  each  school  attend.  The  municipality  makes  an  appropriation  of 
1,200  francs  ($231.60)  annually  to  defrjiy  the  cost  of  these  special 
courses.  Students  after  completing  them  find  themselves  in  a  position 
to  earn  1  or  2  francs  (19  or  39  cents)  per  week  immediately  on  leaving 
8cliool.  In  three  months'  time  they  are  paid  50  centimes  (10  cents)  a 
day  and  at  16  years  of  age  they  gain  easily  2  francs  (39  cents)  per  day. 
At  25  ye<ars  of  age  they  are  often  comfortably  established  in  businesses 
of  their  own. 

Eveiy  Thursday  evening,  from  7.30  to  9.30,  two  courses  in  ctitting 
^nd  dressmaking  are  given  to  those  students  who  have  left  school 
before  having  completed  their  studies  in  order  to  enter  situations  found 
for  them  by  their  parents. ,  Forty-seven  are  now  availing  themselves 
of  the  privilege.  The  municipality  bears  the  expenses,  which  amount 
to  900  francs  ($173.70)  a  year. 

ADVANCED  PEIM AEY  SCHOOLS. 

The  official  programme  of  courses  of  study  in  this  grade  of  schools 
^Sfiven  in  detail  in  the  following  pages. 

The  distribution  of  classes  and  the  amount  of  time  accorded  to  each 
^^^dy  has  not  been  officially  regulated.  An  inspection  of  the  distribu- 
tion of  classes  in  such  advanced  primary  schools  as  Lille,  Eoubaix, 
^dToorcoing  will  fairly^  indicate  the  prevailing  conditions.  At  Eou- 
"3ix,  for  example,  an  exceedingly  well  equipped  advanced  primary 
School  exists.  The  city  is,  moreover,  a  great  industrial  centre.  In  this 
School  the  time  per  week  alloted  to  manual  training  is  as  follows: 
Fourth  year  class,  five  and  one-half  hours;  third  year  class,  four  hours; 
second  year  class,  two  and  one-half  hours;  first  year  class,  three  and 
one-half  hours.    This  is,  however,  above  the  average. 

Workshops  had,  up  to  the  year  1889,  been  provided  for  207  of  the 
503  schools  and  supplementary  courses  of  this  grade. 
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occupy  on  the  pictare,  tho  point  of  view,  and  the  height  above  the  ground;  also 
the  dimensions  to  be  given  on  the  perspective  pictoro. 

Parts  of  machinery  and  plans  of  buUdlDgs.  Execution  on  a  given  scale^  after  a 
sketch,  the  drawing  of  the  parts  of  a  machine,  or  the  plan  of  a  building. 

Ornamental  designing  for  hoyn  and  girls. 

The  proofs  of  ornamental  drawings  are  always  taken  from  models  in  relief. 

The  material  conditions  of  acceptance,  and  the  rules  for  the  correction  of  drawings, 
an  determined  by  the  ministerial  circular  of  May  1, 1883,  relative  to  tho  examina- 
tion of  drawings  by  tho  i^perior  commission. 

Manual  training  for  hoys, 

A.   WOOD  WORK. 

Principal  woods  employed  in  the  coustmctions  and  in  machinery ;  qualities  and  uses. 

Principal  tools  employed  in  wood  work. 

Various  kinds  of  exercises  in  sawing,  boring,  planing,  turning,  and  joining. 

B.   IRON  WOUK. 

Properties,  varieties,  qualities,  and  uses  of  iron;  principal  tools  usually  employed 
in  iron  work. 

Work  with  the  file,  the  hammer,  and  forging,  soldering,  chiselling,  boring,  turning, 
pnttJng  together,  and  adjusting. 

Sketching  objects  in  iron  or  wood  to  be  executed,  and  their  construction  after  the 
iketch. 

Manual  training  for  girls. 

HOUSE  WORK. 

The  dwelling :  furniture,  care  of  the  furniture. 

food:  arrangement  of  the  kitcheiT;  -  utensils,  cleaning. 

Supplies:  water,  bread,  milk,  lard,  butter,  oil,  cheese,  sugar,  coffee,  etc.;  choice 
*^^  qualities  of  meats;  various  modes  of  cutting  meats;  boiled  beef,  soups,  fryings, 
roasts. 

Eiementary  principles  of  cooking. 

Poultry,  game,  fish,  eggs. 

Vegetables:  nutritive  qualities;  cutting,  conserving. 

^ita;^  nutritive  qualities  and  conservation;  preparation  of  jams. 

I^inks:  wine,  cider,  beer,  vinegar,  alcohol,  liquors,  fruits  preserved  in  brandy. 

Heating:  wood,  eoal,  coke,  charcoal;  prices  and  heating  power  of  yarious fuels. 

Heating  apparatus:  fire  places,  stoves,  hot  air  furnaces. 

Lighting:  vegetable  and  mineral  oils,  candles,  gas,  various  kinds  of  lamps. 
Washing:  lye  washing  of  linens  by  the  old  and  the  new  methods;  potash,  soda, 
8oap,  chlorides. 
Scouring:  eflfects  of  grease,  of  acids,  of  alkalies,  of  mud,  of  ink,  of  paint,  etc. 
Ironing. 

Clothing:  qualities  of  the  various  tissues;  their  imitations;  preserving  woollens 
goods  and  furs  during  the  summer;  hygiene  of  clothing. 

NEEDLEWORK. 

First  year. — Review  of  the  elements  included  in  the  work  of  the  primary  school 
m  order  to  equalize  and  perfect  the  work  already  done. 

Various  kinds  of  stitches;  hemming,  whip-stitch,  flattened  8eam«j,  gathering,  cro- 
cheting, knitting. 
*  Simple  da rnln£^;  knitted  darning. 
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The  inference  to  be  drawn  from  the  foregoing  official  statistics  is  the 
Tery  satisfactory  one  that  pupils  who  have  either  wholly  or  in  part 
completed  the  courses  of  study  in  the  advanced  primary  schools  (about 
the  same  grade  as  the  American  high  school)  are  more  and  more  tak- 
ing up  purely  industrial  occupations  for  a  livelihood.  The  effect  of 
manual  training  which  has  been  steadily  developing  during  tl^e  last 
ten  years  has  been  to  augment  the  proportion  from  11.90  per  cent,  in 
1884  and  23  per  cent,  in  1887  to  29.39  per  cent,  in  1890. 

The  figures  just  quoted  refer  to  the  whole  537  boys'  advanced  i)rimary 
schools  of  France  in  operation  on  December  31, 1890.  Of  this  number 
34  have  placed  themselves  under  the  operation  of  the  law  of  December 
U,  1880,  i,  €,,  make  a  specialty  of  trade  or  technical  training  in  response 
to  the  particular  industrial  needs  of  the  region  where  they  are  sit- 
uated. It  was  officially  ascertained  that  40.46  per  cent,  of  the  students 
graduatiug  or  quitting  these  schools  during  the  year  1890,  either  passed 
on  to  technical  schools  of  a  higher  grade  or  entered  purely  industrial 
oecnpatious  in  a  technical  capacity.  Ko  statistics  have  as  yet  been 
compfled  for  girls'  schools  of  this  grade. 

It  would  be  both  interesting  and  instructive  to  give  a  detailed  ac- 
count of  many  of  the  excellent  advanced  primary  schools  where  man- 
nal  training  is  carried  on,  such  as  at  Paris,  Lille,  Eoubaix,  Tourcoing, 
Bouen,  and  other  places.  But  space  forbids  indulgence  in  this  regard,  and 
information  relating  to  one  or  two  typical  ones  only  can  be  presented. 

MANTTAL    TRAINING    IN   ADVANCED    PRIMARY    SCHOOLS    FOR 


Every  school  of  this  grade  in  Paris  has  a  workshop  attached  for 
nianual  work  in  wood  and  iron. 

The  tasks  assigned  are  practically  those  prescribed  in  the  official 
programme  of  courses  of  study  already  given  in  detail  in  the  preceding 
pages.  Two  hours  weekly  are  assigned  to  workshop  instruction  in 
manual  training  in  each  of  the  three  years  of  the  course  of  study  and 
two  hoars  i)er  week  each  to  geometrical  and  to  free-hand  drawing. 

In  the  first  year's  class  there  is  a  special  section  composed  of  candi- 
^tes  for  admission  to  the  national  schools  of  arts  and  trades  at  Aix, 
-^gers,  and  Chfilons.  This  section  devotes  ten  hours  instead  of  two 
lours  weekly  to  workshop  training.  During  the  twelve  years,  1878  to 
1889,  exactly  200  students  from  the  advanced  primary  schools  of  Paris 
^ored  admission  to  the  national  schools  of  arts  and  trades,  while 
^9  \rere  admitted  to  the  still  higher  Central  School  of  Arts  and  Manu- 
factures. 

In  the  third  year  a  separation  takes  place  into  commercial  and  in- 
dustrial sections. 

We  give  below  the  number  of  hours  per  week  assigned  to  each  of  the 
prescribed  subjects  of  study  in  the  advanced  primary  schools  for  boys 
at  Paris. 
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COURSE  or  STUDY  IN  ADVANCED  PBIMARY  SCHOOLS  FOE  BOYS,  PARIS. 


Snljcct. 


[anual  training 

rawing,  lVec<hiLnd 

IDnwing,  meolHuiienl 

Mafheiiiatics 

Pbysics  and  cliemiatry 

Natural  lii«tory 

AppllMl  ntechanics 

Imliistrial  econotnicA 

French  lanj^ua^  and  literature.... 

Fon-igii  languages 

Hiatory 

Gcosfraphy 

Legislation 

Hookkeeping  

FenmaiMibip 

Moral  and  civic  inatraction 

Singing 

Gymnastics  and  military  cxcrcifiea. 


Total 


Bonn  per  veek. 


First  yaar. 


Regular 

course. 


3 

2 

o 

5 
1 
2 


4 

5 
o 

2 


1 
1 
1 

1* 
5 


Candt- 

d.itos  for 
national 

Aclioola  ot 

arta  and 

trades. 


Second 
year. 


All 
attidcnts. 


10 
2 
2 

10 


2 

2 
2 
5 
3 
1 


2 
1 


3 
4 
2 
1 
1 
2 
1 
1 

9 


36^ 


82 


34| 


Third  year. 


ladna- 

trial 

course. 


Commer* 

cial 
course. 


W» 


The  table  given  below  shows  tlie  occupations  followed  by  ex-studente 
of  the  advanced  primary  schools  lor  boys  at  Paris.    The  figures  of  th 
table  cover  the  yeai-s  1878  to  1889. 

occur  ATIONS  OF  EX-STUDENTS  OF  ADVANCED  PRIMARY  SCHOOLS  FOR  BOYS,  P 


Occupation. 


Students,  technical  schools  of  hfsTior  grnd«^ 

Technical  employes  in  induatrialcgtabliiihmcnts 

Technical  cnii)lo}Y>a  in  government  service 

Commercial  puraiiita 

Non -technical  employes  in  govomracirt  service .. 

Army  and  niiscellauoous  occupations 

Students,  other  schools,  non-technical 

Deceased 

Unknown 

Total 


It  is  interesting  to  note  the  hirge  number  of  these  boys  who  ha\ — 
entered  technical  vocations  of  some  kind«    Of  the  whole  number  showc: 
above,  9,277  boys,  2,584  or  27.86  per  cent,  appear  in  this  class.    Thi 
includes  students  in  higher  technical  schools  as  well  as  those  employei 
in  techiucal  positions  either  in  industrial  establishments  or  in  gov 
ment  service. 

MANUAL  TRAINING  IN  TH£  ADVANCED  PRIMARY  SCHOOL  FO 

B07S  (INSTITUTE  TURGOT),  ROUBAIZ. 

This  school  was  founded  in  1880,  and  the  manual  training  featu 
was  added  in  1885  by  the  city  of  Boubaix.  The  school  prepares  bo; 
^***  ^^uational  schools  of  arts  and  trades  or  for  commercial  or  indu 

'"'*^  <M>UrSe  of  lUStTMCtvOTl  CON^X^  i.O\3LY  ^'^^\%, 
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Tbc  mstsnction  in  theoretical  branches  is  that  prescribed  by  the  state 
fofcodvauced  primary  schools,  more  attention,  however,  being  given  to 
m.itIieiDatics,  drawing,  and  mechanics.  The  manual  work  is  in  wood 
and  iron,  one-half  the  time  being  devoted  to  each  during  the  first  and 
second  years.  During  the  third  and  fourth  years  pupils  work  entirely 
at  wood  or  at  iron.  The  work  done  consists  of  useful  articles  such  as 
patterns  for  machines  (made  of  wood)  mouldings,  vises,  tools,  drilling 
Duuliiucs,  etc.,  and  cari)entry.  The  workshop  for  metal  work  has  three 
drilliDg  machines,  seven  lathes,  one  double  forge,  three  grindstones, 
twenty  vises,  and  twenty  work  benches;  each  pupil  has  one  hammer, 
sii files,  one  rule,  one  squaring  rule,  one  rim  square,  one  chisel,  and  one 
punch.  The  workshop  for  wood  work  has  twenty  work  benches  and 
each  pupil  has  one  large  plane,  one  jack-plane,  and  one  ordinary  plane, 
two  saws,  one  chisel,  and  one  hammer.  In  the  daily  work  the  foremen 
may  teach  the  pupils  by  taking  the  tools  in  hand  and  showing  them 
how  to  do  cei'tain  parts,  but  in  work  done  for  examinations  only  the 
pupils  themselves  are  permitted  to  touch  the  tools. 

The  following  table  shows  the  course  of  study  with  the  time  given  to 
each  branch,  and  hence  outlines  the  relative  importance  of  manual  train- 
ing in  comparison  with  other  branches.  The  school  hours  are  from  8 
a.  m.to  12  m.,  and  from  2  to  7  p.  m.  with  an  intermission  from  5  to  5.30  p.  m. 
From  5.30  to  7  p.  m.  most  of  the  time  is  given  over  to  study,  but  there  are 
classes  in  singing  and  German  besides  the  studies  of  the  table  below, 
3Dd  manual  training  work.  On  Tliursday  afternoon  there  is  no  school 
session. 

COURSE  OF  STUDY  IN  THE  INSTITUTE  TURCOT. BOUBAIX. 


Sabjoct. 


■fsrioUturo 


^thoKjtk 

i«?oi§try 

IJnporiUoa 

^taUon 

Jpwing,  linear 

^'' 

J'rench 


Goognphy 

Grammar 

Gjniiustics 

History 

iltcraUire 

tfanoAl  training 
j^^'atanil  history. 

(lament 

Pby.Mc* 

Seading 

Becitatlm 

Study 

Style 

Writing 


Total 


Honra  per  wcolc. 


Firtt 
year. 


2 

1 


3 


3 
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1 
3 
1 
1 
2 
1 

1 
1 


1 

2 

13 

1 


Second 
year. 


40i 


1 
3 
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4 
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1 
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1 
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Third 
year. 
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:; 


3 
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The  attendance  at  this  school  in  1891  waS:  First  year's  class,  77; 
second  year's  class,  67;  third  year's  class,  52  j  fourtli  year's  class,  32  j 
total,  228  pupils. 

The  pupils  who  leave  the  school  enter  ui)on  commercial  and  indus- 
trial pursuits — mostly  the  former.  They  belong  generally  to  the  bet- 
ter element  of  the  middle  class  (bourgeois).  The  pay  which  ex-pupils 
get,  either  as  apprenticed  workingmen  or  as  clerks,  etc.,  average 
about  25  francs  ($4.83)  per  month  for  such  as  have  attended  the 
school  one  year,  40  francs  ($7.72)  for  those  having  attended  two  years, 
50  to  60  francs  ($9.65  to  $11.58)  for  those  having  attended  three  years. 
Those  who  finish  the  course  earn  about  75  francs  ($14.48)  i>er  month 
upon  leaving  the  school.  About  15  per  cent,  of  the  graduates  continue 
their  instruction  at  the  ITational  School  of  Industrial  Arts  at  Eoubaix. 

The  instruction  is  gratuitous.  Forty  boarders  are  received,  who  pay 
500  francs  ($96.50)  annually  for  board.  Admission  is  by  competitive 
examination.  Candidates  must  be  at  least  12  years  old  and  must  have 
a  certificate  of  primary  education. 

Following  is  the  annual  budget  of  this  school: 

Expenses  paid  by  the  city  of  Roubaix : 

Indemnity  for  residence  of  the  director  and  five  professors  (a) $926. 40 

Pay  of  two  teachers  of  manual  training 463. 20 

Five  indemnities  for  lodgings  (a) , 463.20 

Janitor 212.30 

Furnishings  for  laboratory  and  shops 501.80 

Prizes 154.40 

Fnrnishings  for  class  instruction 38.60 

Five  overseers  (during  study  hours) i.  386.00 

One  teacher  of  mechanical  drawing 154.40 

One  teacher  of  German  language 154.40 

One  teacher  of  English  language 308.80 

One  teacher  of  singing. 115.80 

Various  indemnities  and  sundries 36.50 

Expenses  paid  by  the-state: 

Salary  of  director 579.00 

Salaries  of  five  professors  at  2^000  francs  each 1,930.00 

Total  annual  expenses 6, 484. 80 

The  brief  table  which  is  given  below  shows  the  occupations  of  604 
ex-studeuts  of  the  Institute  Turgot,  covering  the  period  from  1880  to 
1890: 

OCCUPATIONS  OF  EX-STUDENTS  OF  THE  INSTITUTE  TURGOT. 


Year. 

Industrtal 
pursuits. 

Commercial 
pui  suits. 

Higher  tech- 
nical schools. 

Other  schools. 

Gorcmraent 
service. 

Total. 

Num- 
ber. 

Per 

cent. 

Num- 
ber. 

Per 
cent. 

Num- 
ber. 

Per 
cent. 

Num- 
ber. 

Per 

cent. 

Num- 
ber. 

Per 
cent. 

Kum- 
ber. 

Per 
cent. 

1880.... 

1 

2 

6 

8 

17 

25 

22 

27 

30 

80 

46 

0.1 
16.6 
37.5 
27.6 
31.4 
31.6 
29.7 
38.0 
38.5 
45.0 
46.0 

10 

9 

5 

7 

21 

86 

83 

82 

31 

29 

84 

90.9 
75.0 
31.2 
24.1 
38.9 
45.6 
44.6 
45.1 
3D.  7 
36.2 
34.0 

U 
12 
16 
29 
64 
79 
74 
71 
76 
80 
100 

100 

1881.... 

1 
3 
5 
7 
4 
5 
7 
8 
9 
13 

8.4 

18.8 

17.3 

13.0 

6.1 

6.8 

9.9 

10.3 

11.8 

13.0 

100 

1882.... 

2 
7 
7 
11 
13 
5 
7 
6 
7 

12.5 

24.1 

13.0 

13.9 

17.6 

7.0 

9.0 

7.6 

7.0 

100 

18S3..-. 
1881.... 
1885.--. 
1886..-. 
1887..-. 

2 
2 
8 

1 

6.9 
3.7 
3.8 
1.3 

100 
100 
100 
100 
100 

1888.... 
1889.... 

2 

2.6 

100 
100 

1890. . . . 

100 

1 

^1  T  n    111 
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It  will  be  noticed  that  during  the  eleven  years  for  which  the  sta- 
tistics are  available  there  has  been  a  marked  advance  in  the  propor- 
tion of  those  who  have  either  passed  on  to  some  technical  school  of 
higher  grade  or  have  entered  directly  into  some  industrial  calling,  viz., 
from  none  and  9.1  per  cent,  respectively  in  1880,  to  13  per  cent,  and 
46  per  cent,  in  1890.    Only  one- third  instead  of  the  great  bulk  of  the 
students  now  connect  themselves  with  commerce.    If  these  figures 
show  anything,  they  prove  that  manual  training  is  becoming  increas- 
ingly influential  in  giving  a  technical  bent  to  the  mind. 


MANUAL  TRAININQ    IN    ADVANCED     FRIMAR7    SCHOOLS     FOR 
B07S,    TOURCOINQ.    ROTTEN,  AND    LILLE. 

The  conditions  of  admission,  programme  of  courses,  and  character 
of  workshop  training  at  Tourcoing,  Eouen,  and  Lille  do  not  differ  mate- 
rially from  those  at  Paris  and  Eoubaix.  A  statistical  statement  of  what 
has  become  of  ex-students  from  the  advanced  primary  schools  in  the 
two  first  named  cities  may  not  be  without  interest. 

OCCUPATIONS  OF  EX-STUDENTS  OF  THE  ADVANCED  PRIMARY  SCHOOL  FOR  BOYS 

(INSTITUTE  COLBERT),  TOURCOING. 


OccQpfttion. 


Apprentices  uid  workmen 

^Ditrial  pursuits 

A-picnltorsl  pnninlto 

CoBmercisl  ponnits 

Office smplojto,  indiutrial  eatabliahmentfl.. 
Offitt  employes,  coramercial  establishmcDtfi. 
'oydt,  governmeiit  service 


Asploydt,  eoverameiit » 
Btadcnta,  hizher  schools 
Stadent,  militazy  school 


irehitect 


Totsl. 


1887-'88. 


14 
1 
1 
1 
5 
6 


188»-'89. 


11 
1 
1 


1889-*00. 


11 
1 
1 


1 
1 


3 
6 
1 
2 


80 


25 


3 
0 
1 
2 


1890-'01. 


la 

1 


1 
7 

10 

1 

4 


25 


3f 


OCCUPATIONS  OF  EX-STUDENTS  OF  THE  ADVANCED  PRIMARY  SCHOOL  FOR  BOYS, 

ROUEN. 


Occupation. 

Number. 

Occupation. 

Number. 

^d^ots,  national  schools  of  arts  and 

48 

2 

3 
3 

26 

67 

Commercial  establishments 

171 

trades. 

VRrioun  branches  of  industry. ......... 

179 

B*«wleiit«,  national  school  of  agricnlture 

gMenU,  Teterinarj  school  at  Alfort. . . 
otodents,  school  for  engineers  of  the 

GoTtrnment  service 

A firricultnral  nnrauits 

IS 

Students,  normal  schools 

f 

Obtained  diolomas 

59 

Obtained  certificates  of  education 

Total 

18 

Bfly 

'Uiki  snd  architects'  oflBccs 

Manual  traininq  in  advanced  frimart  schools  for 

qirls,  faris. 

Tho programme  of  studies  as  officially  outlined  in  the  preceding  pages 
is  practically  followed,  except  that  in  some  schools  more  attention  is 
paid  to  manual  training  than  in  others.    The  domestic  economy  feat- 
wes,  too,  stand  in  the  same  category, 
a  Ex.  65 16 
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Especially  is  tbe  iiiBtnictiaii  in  practieal  cooking  but  Utile  Mloved 
ant.  The  pbysicai  limitatious  are  saeh  th^t  a  papil  is  able  to  under- 
take practieal  exercises  only  two  or  three  times  a  term,  and  of  course 
much  can  not  bo  expected  in  the  way  of  results. 

The  time  allotted  to  instrnction  in  manual  training  is  two  hours 
weekly  throaghont  the  first  three  years  and  six  hours  weekly  through- 
out the  fourth  year  of  the  course. 

Manual  training  in  these  schools  does  not  in  anywise  partake  of  the 
nature  of  an  apprenticeship  to  any  particular  occupation.  It  ia 
meant  to  teach  students  how  to  cut  and  sew  their  own  dresses  with- 
out pretending  to  make  of  them  dressmakers.  It  teaches  tbem 
how  to  make  their  own  hats  without  making  milliners  of  them.  Such 
exercises  are  a  part^  and  an  essential  part,  of  the  general  edueaticm  of 
young  girls,  since  it  prepares  them  for  the  rdle  of  good  housekeepers 
and  mothers  of  families.    Beyond  this  result  nothing  is  sought. 

MANUAL  TRAIHINa  IN  ADVANCBD  FRIMAR7  SCHOOL  FOR  GIRLS, 

LILLE. 

• 

The  industrial  features  of  instruction  were  introduced  in  1872,  when 
dassea  in  sewing  were  opened.  Painting  on  porcelain  and  cloth  was 
inaugurated  in  1881.  The  school  had  previously  oc€n|Med  itself  only 
with  advanced  primary  studies. 

The  object  of  the  school  is  to  make  girls  proficient  in  such  work  as 
is  appropriate  to  their  sex,  in  addition  to  giving  an  advanced  primary 
education. 

The  course  of  instruction  is  for  four  years.  The  first  three  years 
have  two  classes  each,  and  the  fourth  has  three  classes.  Hie  intel- 
lectual work  is  the  same  as  prescribed  by  law  for  advanced  primary 
schools.  Sewing  is  obligatory  for  all  pupils;  painting  is  optional. 
Embroidery  and  industrial  design  for  cloths  was  introduced  in  1892. 

The  following  table  shows  the  number  of  hours  per  week  devoted  to 
each  study: 

COtniSE  OF  STUDY  IK  THE  ADVANCED  PETMAEY  SCHOOL  FOK  GISLS,  LILLE. 


Sal^ect. 


EtWcs 

French  litcratare,  language,  aiid  reading. . . 

History 

Geography 

Fedafcogios 

Mathematioa 

Physical,  indnatrial,  and  chcrnical  scioncoa. 

Domestic  economy  (theoretical) 

Bookkeeping 

English  and  German  languages 

Geometrical  drawing 

Painting 

Cutting  and  sowing  garments 

Music 

Gymnastics 

Penmanship 

Omamen  Ud  dra  win  g 


Honrs  per  week. 


First 
year. 


Second 
year. 


2 

U 

6 

4 


8 
0 


G 

4 


6 
2 
1 
2 


i 


3| 

22 

9 

7 


12 
10 


6 
0 


e 

2 
2 
2 
3 


ThiM 
yisar. 


\ 


4 
13 

6 

4 


8 
10 


2 
6 

2 


4 
2 
1 
2 

4 


i. 


9 

10 
2 
S 
8 


4 

2 


I 
5 
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Speeial  cU^seg  are  given  Mondaiys  and  Saturdays  for  girls  wha  have 
left  the  school  but  wish  to  receive  additional  instruction  in  perfecting 
garments.    These  classes  are  occnpied  six  hoars  per  week. 

Very  few  gradnates  seek  positions  in  the  industries — about  30  per 
yciwr — and  these  leave  school  mostly  at  the  end  of  the  second  year.  Of 
the  graduates  about  40  per  year  become  school  teachers,  there  being  no 
normal  scbool  here. 

The  inslaraction  is  gratuitous  and  the  conditions  for  admission  are 
the  same  as  for  other  advanced  primary  schools.  The  attendance  was 
330  pupils  in  1891. 

MAinJAL  APPRElJrriCESHIP  SCHOOLS. 

There  is  a  olass  of  institutions  in  France  known  as  manual  appren- 
ticeship schools.  They  are  a  kind  of  public  elementary  trade  school.  In 
point  of  general  instruction  they  are  of  the  same  grade  as  the  advanced 
primary  schools^  but  less  attention  is  paid  to  purely  intellectual 
than  to  workshop  training.  The  latter  is  usually  made  to  conform  in 
chai*acter  to  the  industrial  needs  of  the  region. 

Previous  to  1880  public  technical  training  lacked  completely  in 
organization.  Certain  municipalities,  like  Paris,  Havre,  and  Reims, 
alive  to  the  imp(»*tance  of  this  branch  of  education,  h<ad  founded  appren- 
ticeship schools  or  annexed  technical  courses  to  their  advanced  pri- 
mary institutions.  In  other  cases  private  or  industrial  associations  had 
done  the  same  thing. 

The  law  of  December  11,  1880,  assimilated  all  these  institutions 
and  brought  them  under  the  joint  control  of  the  minister  of  public  in- 
struction and  the  minister  of  commerce  and  industry.  It  afforded  also 
an  opportunity  for  departments  or  municipalities  wishing  to  provide 
the  proper  workshops  and  pay  the  necessary  instructors  to  change  the 
character  of  their  advanced  primary  schools  to  apprenticeship  schools; 
in  other  words^  to  pass  from  a  system  of  purely  intellectual  instruction, 
or  mental  with  a  modicum  of  manual  training,  to  an  elementary  trade 
education,  preparing  the  student  for  the  exercise  of  some  manual  occu- 
pation. 

Up  to  the  present  time  about  fifty  schools  have  taken  advantage  of 
this  law,  which  is  now  to  be  further  modified  by  eliminating  entirely  the 
control  of  the  minister  of  public  instruction  and  leaving  them  solely 
under  the  jurisdiction  of  the  minister  of  commerce  and  industry.  Thus 
they  are  likely  to  become  more  purely  trade  schools  than  they  are  at 
present. 

M.  F^lix  Martel,  in  au  interesting  monograph,  has  set  forth  lucidly, 
in  parallel  columns,  the  chief  XK>ints  of  difference  between  advanced 
primary  and  manual  apprenticeship  schools.  It  must  always  be  borne 
in  mind  that  the  advanced  primary  schools  and  municipal  manual  ap- 
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prenticesbip  schools  are  of  practically  the  same  grade  as  the 
high  school.    The  following  is  a  condensed  translation : 


ADVANCED  PRDIABY  SCHOOLS. 

1,  Creation  of  achooL 

By  the  decision  of  the  council  for  the 
department  (a)  upon  the  approval  of  the 
minister  of  public  instruction. 


f .  Instructors. 

The  directors  and  the  professors  are 
chosen  by  the  minister  of  public  instruc- 
tion alone;  the  assistant  and  special 
teachers  by  the  prefect  of  the  depart- 
ment. 


S.  Admission  of  students. 

Must  have  previously  graduated  from 
an  elementary  primary  school. 


5.  Instruction, 

At  least  eighteen  hours  per  week  must 
be  given  up  to  literary  and  scientific  in- 
struction. 


6.  Inspection, 

Inspection  under  the  direction  of  the 
minister  of  public  instruction. 


7.  Board  of  snpei'visors, 

A  board  of  sapervisors  whose  duty  it 
is  to  look  after  the  management  of  the 
school,  to  find  places  for  graduates,  to 
see  that  the  programme  of  studies  best 


MANUAL  APPRBNTICKSHIP 

1,  Creation  of  schoi 

By  the  decision  of  the  coi 
department  approved  by  th< 
public  instruction,  who  mus 
have  secured  the  assent  of 
of  commerce  and  industry. 

5,  Instructors, 

The  director  is  chosen  by 
of  public  instructioui  with  t 
of  the  minister  of  commerce  a 
from  a  list  of  three  names  s 
the  municipal  council  if  tl 
founded  by  a  municipality, 
partmental  council  if  foun 
partment.  The  professors  f 
teachers  are  appointed  joi 
minister  of  public  instruci 
minister  of  commerce  and  in 

The  workshop  instrncton 

by  the  mayor  if  the  school  i 

by  the  prefect  if  department 

S,  Admission  of  studi 

Must  be  at  least  12  years  ol 
dates  have  not  graduated  fro 
tary  primary  school,  they  mu 
of  age  and  pass  an  examin 
alent  to  that  required    foi 

from  an  elementary  primary 

*  « 

5.  Instruction, 

Ten  hours  weekly  at  mosi 
corded  to  intellectual  instr 
bulk  of  the  time  is  devot 
shop  training  and  to  instruc 
nology  aud  science,  in  its  a] 
industry. 

6,  Inspection, 

Same  as  in  advanced  pric 
and  in  addition  the  inspector 
education  from  the  minisi 
merce  and  industry  for  the 
technological  branches. 

7.  Board  of  supervis 

To  appoint  the  physician  f( 
prepare  the  budget,  apporti 
of  class  instruction  amongst 
teachers,  present  to  the  may 


a  The  department  in  France  may  be  roughly  compared  with  the  c 
United  States. 
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8,  Subsidies. 

Solely,  08  far  as  the  goyemment  is  con- 
cerned, accorded  by  the  minister  of  pub- 
lic instraction. 


Tespouds  to  local  needs,  scholarships,  a  list  of  three  candidates  from  which  to 
etc.,  is  appointed  by  the  minister  of  choose  a  workshop  instrnctor,  to  pre- 
pnblic  instruction  upon  the  advice  of  pare  for  ministerial  sanction  a  programme 
die  regional  inspector.  of  special   studies,  and  in    general    to 

watch  over  the  material  interests  of  the 
school. 

This  board  is  composed  of  one  repre- 
sentative each  of  the  ministers  of  public 
instruction  and  of  commerce  and  in* 
dustry,  and  if  the  school  is  departmental 
the  prefect  as  president,  two  members  of 
the  council  of  the  department,  and  three 
men  chosen  from  amongst  the  prominent 
manufacturers  or  merchants  of  the  region. 
If  the  school  is  municipal,  same  as  above, 
except  that  the  mayor  replaces  the  pre- 
fect as  president. 

8.  Subsidies. 

Subsidies  accorded  by  both  the  min- 
ister of  public  iustruction  and  the  min- 
ister of  commerce  and  industry ;  only  none 
of  the  appropriation  from  the  minister  of 
public  instruction  can  be  applied  to  pay 
the  expenses  of  boarding  pupils,  or  the 
salaries  of  workshop  instructors  or  of  any- 
thing which  has  to  do  with  apprentice- 
ship training.  These  are  at  the  charge 
of  the  minister  of  commerce  and  industry. 
Furthermore,  the  subsidy  from  this  latter 
source  may  be  applied  in  any  manner 
agreed  upon  in  any  covenant  made  with 
the  municipalities  concerned. 

9.  Scholarships. 

Joint  nomination  of  the  two  ministers, 
with  the  advice  of  the  local  inspector  and 
departmental  council. 

The  minister  of  commerce  and  industry 
ma}'  also  give  special  scholarships  (usu- 
ally for  residence  abroad)  out  of  his 
budget. 

The  table  given  below  presents  the  official  programme  of  the  course 
of  study  in  the  manual  apprenticeship  schools  of  France.  These  schools 
are  all  regulated  by  the  law  of  December  11,  1880. 

COUBSE  OF  STUDY  IN  MANUAL  APPRENTICESHIP  SCHOOLS. 


9.  Scholarships. 

Conferred  with  the  sanction  of  the 
minister  of  public  instruction  by  the 
prefect  upon  the  advice  of  the  local  in- 
spector and  departmental  council. 


Subject. 


Kental  instmction  as  given  in  the  adranced  primary  schools 

DrawJnfr 

Kannal  training 

Scientific  and  technological  instruction,  especially  in  its  application  to  in- 
dustry. 

Total 


Hours  per  day. 


First 
year. 


2 
1 
3 
1 


\ 


Second 
year. 


2 

1 

4 
1 


8 


Third 
year. 


2 
1 
6 
1 


^ 
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MANUAL  AFPRBKTZGXSSHZP  SCBOOLB,  PARIS. 

This  class  of  institiitloQS,  as  has  been  already  remaFked,  FejyresentB 
strictly  neither  mannal  training  nor  trade  schools,  thongh  leaning 
somewhat  toward  the  latter. 

In  Paris  there  are  four  principal  ones  for  boys  and  six  for  girls,  sap- 
ported  by  the  municipality,  and  administered  largely  by  a  superrisiDg 
board  appointed  by  the  municipal  council  and  the* ministers  of  pubJiti. 
instruction  and  of  commerce  and  industry. 

These  schools  pursue  distinctly  the  aim  of  shortening  the  period  »f 
apprenticeship  by  allowing  the  pupil  to  choose,  either  upon  entering  (^r- 
at  the  end  of  the  first  year,  the  specific  occupation  he  expects  to  pursno 
in  after  life.  In  the  boys'  schools  the  period  allowed  for  general  instruc- 
tion is  four  hours  in  the  first  two,  and  three  hours  in  the  third  yeax 
daily;  in  the  girls'  schools  three  hours  daily.  The  boys  spend  foixJ 
hours  and  a  half  daily  in  the  workshops  during  the  first  two  years  ane 
six  hours  and  a  half  during  the  thirds  the  girls  five  hoars  daily  in  ^^ 
the  year». 

The  general  instruction  covers  the  most  necessary  subjects  prescribi^^ 
in  the  advanced  primary  schools.  For  the  boys  it  comprises  the  Frenc?  ^ 
language  and  literature,  mathematics,  applied  mechanics,  technologj;^ 
physics,  chemistry,  history,  geography,  ornamental  and  mechanical 
drawing,  and  bo<^keeping;  for  the  girls,  ethical  and  civic  training^ 
French  language  and  literature,  arithmetic,  science  in  its  application: 
to  commerce  and  industry,  history  and  geography,  ornamental  anS 
free-hand  drawing,  and  bookkeeping. 

In  the  workshops  the  following  trades  are  learned:  Boys — ^forgiug^ 
metal  turning,  fitting,  tool  making,  manufacture  of  instruments  of  pre- 
cision, ornamental  locksmithing,  modelling,  carpentry  and  joinery, 
wood  turning;  girls — embroidering  fcHr  dresses  or  furniture,  dressmak- 
ing, millinery,  making  underclothes  and  other  articles  of  linen,  indus- 
trial drawing. 

Generally  speaking,  such  schools  are  of  the  same  grade  as  the  advanced 
primary  schools.  The  pupils  are  from  12  to  13  years  of  age  upon  en- 
tering, and  must  have  already  finished  the  course  in  some  elementary 
primary  school. 

The  admirable  and  i^ractical  system,  understood  to  be  the  creation  of 
M.  Alfred  Deutsch,  adopted  in  two  of  the  girls'  schools,  can  be  readily 
understood  from  the  following  illustration:  A  young  girl,  selected 
from  a  section  of  eight  or  ten,  was  shown  a  fashion  plate  of  costumes 
and  told  to  sketch  one  on  a  blackboard  from  memory,  at  the  same  time 
adapting  it  to  a  very  stout  girl  who  was  chosen  as  the  person  for  whom 
the  costume  was  to  be  made.  This  she  did,  referring  only  twice  to  the 
fashion  plate  for  an  instant.  Then  the  measure  was  taken,  and  the 
cutting  and  basting  done  by  the  rest  of  the  section.  In  twenty  minutes 
time  a  costume  was  completed,  which  was  an  exact  reproduction  of 
that  sketched  upon  the  blackboard. 


^■%Sr^ 


CHAP.  lY. — nonJSTBIilL  EDUCATION  IN  FRANCE.  247 

Hniiicipal  trade  instruction  xa  Paris  is  being  constantly  extended  to 

new  industries.    There  already  exist  fear  maiinal  apixrexitieeslLip  spools 

for  boys:  Diderot  School  for  work  in  metal  and  wood;  School  of 

ludnstrial    Physics   and    Chemistry;   Trade    School    for    Furniture 

Making;  Trade  Bchool  for  the  Book  Industries.    Two  more  schools, 

the  Crozatier  School  for  Brwrze  Industries  and  the  School  for  the 

BnildiDg  Trade,  will  soon  be  opened. 
For  female  edncation  six  industrial  and  boosekeeping^  schools  exist 

vliere  girls  can  learn  a  trade.    Two  other  schools  of  the  same  nature 

will  soon  be  opened. 
The  studies  and  apprenticeship  training  are  gratuitous.    The  pupils 

who  follow  the  complele  course  (three  or  four  years)  receive  a  certificate 

of  sippren^ceship.    The  pupils  standing  best  receive  prizes  of  from  50 

to  300  franes  ($9.65  to  $57.90). 

DZDBROT  BCHOOIf  FOR  APPRBNTICES,  PAHia 

The  Diderot  Schoof  was  opened  in  January  1873  as  a  municipal  in- 
stitution. The  aim  of  the  school  is  to  form  workmen  who  are  intelH- 
g^t  and  proficient  in  all  the  details  of  their  trade. 

Workmen  are  instructed  in  the  following  occupations,  comprising 
iQ6tftI  and  wood  work:  Forging,  metal  turning,  fitting,  locksmith- 
iBg^machines  of  precision,  patternmaking,  carpentry,  and  wood  turning. 

The  duration  of  an  apprenticeship  is  three  years.  During  the  first 
year  pupils  pass  successively  the  workshops  for  wood  and  those  for 
ifon,  with  a  view  of  finding  out  their  sx>ecial  aptitude.  During  the 
bst  two  years  they  remain  in  the  trade  which  they  have  chosen  with 
^  consent  of  their  parents  and  according  to  the  vacancies  that  exist. 
FoUowing  is  the  programme  of  studies  : 

MAXVAL.  WORK. 

^^nt  fear. — PnpOs  pacw  saecemiroly  tbroagh  all  the  different  workshops  for  wood 

FORGE  WORK. 

Second  year, — ^Preliminary  exercises,  tools,  welding. 
^ird  year. — Forging  parts  of  machines. 

BIETAL  TURNING. 

Sec(md  year, — ^^laking  tools,  fittings,  turning  simple  pieces,  drilling,  nnd  boring. 
Third  year. — ^Adjusting  joints  and  sockets,  screw  catting,  screw  cutting  by  hand. 

SMALL  MECHANICS. 

Second  year. — Tools.    Fitting  and  turning  small  pieces. 
Tkhrd  year. — Small  machines,  models  for  demonstration. 

ARllSTIC  LOCKSMITIIING. 

Second  year. — ^Tools,  keys,  locks,  architectural  iron  work. 

Third  year. — Joining  pieces,  ornaments,  leaves,  artistic  iron  work. 

PRECISION. 

Second  year. — Prolirainary  exercises,  tools,  screw  cutting  by  hand. 
Third  year. — Physical  and  telegraphic  apparatus. 
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PATTERNMAKINO. 

Second  year, — Patterns  for  simple  parts  of  machines. 

Third  year, — ^Machine  tools,  gearing,  loam  boards  for  fonnderies,  core  boxes. 

CARPENTRY. 

Second  year, — Fitting  tools,  joining,  various  frames. 
Third  year. — ^Doors,  sashes,  furniture  iuountings. 

WOOD  TURNING. 

Second  year. — Mounting  and  fitting  tools,  handles  and  simple  pieces,  screw  cutting 
by  hand. 
Third  year, — Turning  patterns  for  founderies,  twisted  pieces  and  mountings. 

The  cIH'SS  instraction  comprises  grammar,  ortliograpliy  and  composi- 
tion in  the  French  language,  arithmetic,  geometry,  industrial  chemistry, 
•metallurgy,  physics,  technology,  mechanics,  history  of  France,  geogra- 
phy, free-hand  drawing,  drawing  from  models  in  clay,  iron,  and  wood, 
mechanical  drawing,  and,  during  the  last  year,  bookkeeping. 

The  day's  work  comprises  four  hours  and  a  half  in  the  workshops  for 
the  first  two  years,  six  hours  and  a  half  for  the  third ;  four  hours  of 
class  instruction  for  the  first  two  years,  three  hours  for  the  third. 

The  school  is  in  session  from  7.30  a.  m,,  for  pupils  of  the  first  and 
second  years,  and  from  6.45  a.  m.  for  pupils  of  the  third  year,  until  6 
p.  m.,  with  an  intermission  for  luncheon. 

Instruction  is  free;  the  pupils  are  furnished  gratuitously  with  all  the 
objects  necessary  for  their  studies  and  manual  work.  ITone  are  admit- 
ted under  13  or  over  16  years  of  age.  Sometimes  pupils  having  a  cer- 
tificate of  graduation  from  ejementary  primary  schools  are  admitted  at 
the  age  of  12  years.  Candidate's  are  received  after  having  passed  an 
examination  at  the  school  consisting  of  a  dictation;  a  problem  of  arith- 
metic, whole  numbers;  a  problem  in  fractions;  a  problem  on  measurements 
of  surfaces  or  volumes  applying  the  metric  system ;  a  free-hand  sketch. 

The  children  of  persons  living  outside  of  Paris,  in  the  suburbs,  may 
be  admitted  by  competitive  examination,  on  condition  that  the  com- 
munity in  which  they  live  agrees  to  pay  200  francs  ($38.60)  per  year 
for  fees. 

The  school  is  under  the  administration  of  the  school  board  of  the 
city  of  Paris.  The  annual  expenses  of  the  school  amount  to  about 
160,000  francs  ($30,880.) 

The  whole  number  of  graduates  of  this  school  is  880.  Out  of  756  of 
these  whose  occupations  are  known  660,  or  87.3  per  cent.,  are  following 
some  technical  vocation. 

SCHOOL  OF  INDUSTRIAL  FH7SICS  AND  CHEMISTR7,  PARIS. 

The  School  of  Industrial  Physics  and  Chemistry  was  founded  in  1882. 
The  object  of  this  school  is  to  give  scientific  and  practical  instruction 
at  the  same  time,  and  to  fit  the  pupils  for  actual  work,  either  as  engi- 
neers or  superintendents  of  shops,  in  industries  where  chemical  or 
physical  knowledge  is  required. 

The  iustrnction  embraces  algebra,  atwdyof  fwuetious^dift'erential  cal- 
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cuius,  integral  calculus,  trigonometry,  descriptive  geometry,  pure  and 
applied  mechanics,  general  and  applied  physics,  hydrostatics  and  heat, 
electricity  and  magnetism,  optics  and  acoustics,  general  chemistry, 
analytical  chemistry,  technological  chemistry  and  metallurgy,  organic 
chemistry  applied  to  industry. 

The  instruction  also  includes  experiments  in  chemistry,  organic  and 
ioorganic,  general  physics  and  its  applications,  practical  work  in  chem- 
istry, physics,  photography,  and  drawing. 

At  the  end  of  the  second  year  the  best  pupils  receive  a  travelling 
scholarship  in  order  to  visit,  during  their  vacation,  the  most  important 
iudnstrial  centres;  they  are  obliged  to  make  a  detailed  report  of  their 
observations. 

Durmg  the  first  eighteen  mouths  pupils  of  the  same  classes  remain 
together  both  in  the  class  instruction  and  in  the  exercises  in  the  shops; 
after  that  time  they  are  divided  into  two  classes,  that  for  physicists  with 
ten  and  that  for  chemists  with  twenty  pupils. 

The  pupils  remain  at  the  school  from  half  past  8  a.  m.  until  6  p.  m. 
A  lunch  is  furnished  them  and  they  are  not  permitted  to  take  their 
meals  outside. 

Outside  the  class  hours  pupils  are  constantly  occupied  in  the 
various  laboratories' under  the  direction  of  professors  or  assistants. 
The  practical  work  takes  up  about  one-half  the  time  each  day.  Three 
hours  per  week  are  devoted  to  drawing.  Once  or  twice  pier  week  three 
hours  are  devoted  to  wood  and  iron  work,  glass-blowing,  etc.,  in  the 
workshops.    The  course  of  study  extends  over  three  years. 

The  attendance  is  limited  to  30  pupils  for  each  year,  making  a  total 
maximum  of  90  pupils  at  one  time. 

The  instruction  is  entirely  gratuitous.  Pupils  may  receive  a  com- 
pensation of  50  francs  ($9.65)  per  month  during  the  three  years. 

Pnpils  are  admitted  by  competitive  examination,  the  best  30  being 
^  chosen  each  year.  The  examination  comprises  a  composition  in  French, 
arithmetic,  algebra,  plane  geometry  and  geometry  of  space,  physics  and 
chemistry,  including  problems;  also  oral  examination  in  mathematics, 
physics,  and  chemistry.  Candidates  must  be  of  French  nationality, 
^^tvreeu  the  agesofl5andl9  years,  and  their  parents  must  be  citizens 
of  Paris  or  of  the  same  department  outside  of  Paris.  In  the  latter  case 
tte  community  in  which  they  live  must  reimburse  the  city  of  Paris  200 
francs  ($38.60)  for  the  three  years  studies,  and  the  pupils  are  not  eligible 
to  the  monthly  compensations. 

This  institution  is  under  the  administration  of  the  school  board  of 
the  city  of  Paris. 

Manual  apfrsnticxsship  school  for  the  book  puBLiSHiNa 

INDUSTRY,  PARIS. 

The  manual  apprentioeship  school  for  the  book  publishing  industry 
was  founded  in  1889  by  the  city  of  Paris. 
The  "objectof  thisscbool  is  to  produce,"  for  thebook  pu\)\\^¥\\v%vci<^»&- 
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try,  ^<  skilfal  and  intelligent  workers  capable  <tf  maintaining  thetra 
tions  of  taste  and  superiority  of  French  industry." 

The  trades  taught  are  bookbinding,  stereotyping,  lithographing,  < 
graying,  and  photography.  The  course  of  instruction  lasts  four  yea 
and  embraces,  besides  practical  instruction  in  the  shops  of  the  sclio 
the  following  subjects:  French  language^  history,  geography^  aritbn 
tic,  algebra^  geometry,  history  of  art,  drawing,  calligraphy,  and  mc 
elling.  The  instruction  in  these  subjects  is  most  thorough,  and  is  i 
from  being  of  an  elementary  charticter.  The  table  following  showst 
character  and  amount  of  the  instruction,  both  theoretical  and  technics 

COURSE  OF  STUDY^  IN  THE  MANUAL   APPKE^'TICESHIP  SCHOOL  FOB  THE  BO 

PUBLISHING  INDaSTRY,  PAKIS. 


Subject. 


Hoitrs  per  week. 


First  year. 


Second  ji 


Theoretical  imtruction  (8  a.  m,  to  12  m.). 


Mrs,  J/m. 


Anatomy,  artistic. 

Cbemistry  (labomtory  work) |     1 

CompositiOD,  artistic 


Descriptive  and  persxicctive > 

Drawing 

Dnwins,  It&ear. 

Geography  and  history 

Grammar 

Grammar,  typojrraphic 

Gymnastics 

History  of  art 

History  of  book  publishing 

Manual  training .. 

Mathematics 

Mechanics 

Modelling 

Natural  history — 

Physics 

Writing 

Becreation 


Total 


Technical  iiuitruction  (1  toCp.  m.). 


Autograph  and  script  lithographing. 

Bookbinding 

Composition 

Electrotype  impnmioBS 

Engraving,  copper 

Engraring  in  relief 

Engraving  on  stone 

Engraving,  wood 

Gilt  edge  work 

Impression,  copper 

Impression,  lithographic 

Iron  work 

Justification  and  type  founding 

Leather  gilding 

Lithograph  Ing 

Photo-engraving  and  phototypln* 

Photography 

Preparing  and  ruling  paper. . 
Script  engraving  on  copper . . 

Stereotype  impressions 

Wood  work 

B<>crcation 


'g 


Total 


Total  (theoretical  and  technical). 


1 
2 
1 
1 
I 


1 
1 


2 
1 
2 

1 
1 
I 
1 


24 


ai 
b2 
64 
b2 
aA 
aA 
a4 
«4 
62 
a4 
a4 
64 
64 
62 
a4 
62 
62 
62 
a4 
62 
64 
1 


30 


54 


2S 


50 
25 
23 
00 
55 
55 
25 
00 


00 
25 
50 
00 
00 
25 
00 


00 


50 
25 
50 
25 
50 
50 
50 
50 
25 
50 
50 
SO 
SO 
25 
SO 
25 
25 
25 
SO 
25 
50 
00 


00 


00 


En.   M 


1 
t 

mi 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

2 


24 


e30 


54 


a  For  sevnii  weeks  only. 
6  Every  other  week. 

c  Pupils  of  the  second  year  and  later,  who  are  assigned  to  their  trades,  work  the  entire  time,  ^' 
to  Gp,  m.,  in  their  respective  shops.    From  3.20  to  3.30  they  have  a  recess. 
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This  sebool  was  established  in  1889 ;  two  years  after  it  had  300  stu- 
dents. 

The  school  is  free  to  the  sons  of  residents  of  Paris  who  are  of  French 
nationality.  The  sons  of  French  parents  residing  outside  of  Paris  are 
admitted  upon  payment  of  200  francs  ($38.^)  eaeh  year  of  the  course. 
Two  meals  per  day  (breakfast  and  luncheon)  are  giyen  to  the  pupils. 

Candidates  for  admission  are  subjected  to  a  competitive  examination 
(HI  the  following  subjects:  Copy  from  dictation,  two  problems  in  arith- 
luetic  to  test  the  applicant's  knowledge  of  simple  and  compound  num- 
bers, fractions  and  decimals  and  the  metric  system,  and  drawing  an 
ornamental  figure  from  an  object  in  relief.  The  candidates  must  be  12 
years  of  age  and  not.oyer  16,  and  must  be  provided  with  certificates 
of  birtb,  vaccination,  and  primary  education. 

The  school  is  maint^ned  by  the  city  of  Paris,  and  is  under  the  ad- 
ministration of  the  Paris  school  board.  A  committee  of  supervision, 
eonsistiog  of  9  members  of  the  municipal  council,  2  specialists,  2  mem- 
bers of  the  school  board  and  one  literary  man,  have  immediate  control 
of  the  school. 

MANUAL  APPRBNTICESHIP   SCHOOL    OF    FURNITURE    MAKING, 


The  Manual  Apprenticeship  School  of  Furniture  Making,  called 
^cokBotUle^  was  founded  as  a  municipal  institution  in  188G.  Its  object 
is  to  form  workmen  for  all  branches  of  furniture  manufacture,  such  as 
^ood  carvers,  modellers,  cabinetmakers,  joiners,  and  upholsterers. 

The  manual  work  comprises  cabinetmaking,  upholstering,  wood 
carving,  chair  making,  and  turning  in  wood,  iron,  etc.  The  first  year 
pnpilgwork  in  all  the  shops,  in  order  to  get  a  general  idea  of  the  dif- 
f^^it  trades  relating  to  furniture  making  and  to  find  out  for  which 
frade  they  are  best  adapted.  The  remaining  three  years  are  passed  in 
^^e  same  shops,  each  pupil  continuing  at  his  trade. 

The  theoretical  instruction  comi)rises  industrial  drawing,  model  and 
^ject  drawing,  modelling,  history  of  art,  technology,  geometry,  arith- 
^tic,  French  language,  history,  and  geography. 

7he  school  is  in  session  from  8  a.  m.  until  6  p.  m.  The  mornings  are 
^Served  exclusively  for  class  instruction,  drawing,  and  modelling;  the 
^emoons  from  1.30  to  6  p.  m.  are  employed  as  follows: 

t)uring  the  first  year,  exclusively  at  shopworkj  during  the  second 
^d  third  years,  two  and  one-half  hours  at  drawing  and  modelling,  and 
*'^o  hours  in  the  special  workshops;  during  the  fourth  year,  in  the 
Workshops  and  in  visiting  museums  and  industrial  establishments. 

The  number  of  pui)ils  admitted  each  yeiir  is  60,  making  a  total  at- 
^^ndance  of  about  240.  These  pupils  are  divided  into  the  following 
fit'oups  after  the  first  year:  12  cabinetmakers,  12  upholsterers,  12 
^ood  carvers,  12  chair  makers,  12  turners  (wood,  iron,  etc.). 
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Up  to  tlie  summer  of  1891  only  one  class  of  35  pupils  had  graduated, 
25  out  of  the  60  having  left  during  the  four  years. 

Pupils  must  be  from  13  to  16  years  of  age  when  they  enter,  and 
must  be  provided  with  a  certificate  of  primary  education.  Pupils  of 
12  years  are  sometimes  admitted  if  provided  with  such  certificates. 
They  are  admitted  by  competitive  examination  on  the  following  sub- 
jects: French  composition — attention  being  given  to  the  style,  orthog- 
raphy, and  penmanship,  and  object  drawing — an  ornamental  desigu 
from  an  object  in  relief.  Certificates  of  birth,  vaccination,  and  good 
constitution  are  «al8o  required.  The  same  residential  qualifications  are 
required  as  in  the  two  preceding  cases. 

The  school  is  maintained  by  the  city  of  Paris,  and  is  under  the  ad- 
ministration of  the  Paris  school  board.  The  annual  expenses  of  tlie 
school  amount  to  about  160,000  francs  ($30,880). 

INDUSTRIAL  AND  HOUSEKBEFINQ   SCHOOLS  FOR   GIRLa  PARIS. 

There  are  six  of  these  industrial  schools  maintained  by  the  city  of 
Paris.  Four  of  them  were  founded  recently  by  the  city.  The  othe^ 
two  had  been  private  institutions,  but  became  city  property,  one  ixJ 
1884,  the  other  in  1886. 

The  object  of  these  schools  is  to  teach  young  women  certain  trade-^ 
which  pertain  to  their  sex,  and  at  the  same  time  to  instruct  them  \0 
the  duties  of  housewives. 

The  programmes  and  distribution  of  classes  are,  in  general,  the 
same  in  all  the  schools,  so  that  the  information  for  one  will  nearly  ap- 
ply to  all. 

The  course  of  instruction  is  divided  into  two  divisions — the  general 
course,  in  which  all  must  take  part  regardless  of  their  trades,  and  the 
special  courses  comprising  the  following  trades:  Plain  sewing  and  fin- 
ishing, linen  needlework,  washing  and  ironing,  embroidery — white  and 
colored,  artificial  flowers  and  millinery,  corset  making,  underwear 
making,  fashionable  dressmaking. 

The  general  course  comprises:  Primary  instruction  (advanced);  ele- 
ments of  bookkeeping;  linear  drawing;  cutting  and  finishing;  gym- 
nastics; one  foreign  language  (English);  domestic  economy  and  prac- 
tical instruction  in  kitchen  and  housework. 

Pupils  must  remain  at  the  school  from  8.30  a.  m.  until  5.30  p.  m. 
They  are  not  permitted  to  leave  for  the  noonday  meal,  but  a  luncheon 
prepared  by  themselves  is  furnished  free  of  charge.  Following  is  the 
distribution  of  classes: 
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COURSE  OF    STUDY  IN    THE    INDUSTRIAL    AND    HOUSEKEEPING    SCHOOLS   FOB 

GIRLS,  PARIS. 


Subject. 


Arithmetio 

Bookkeeping 

Chrtm.gen 

Compoeltion 

Cattuig 

Dictation  exeroises 

Diction 

Drawing r. 

English 

French .' 

Geography 

Geometoy 

Geometiy  and  physics 

Gymnasacs 

Hlatory 

Literature 

Problema 

Science 

Singing 

Kitchen  and  honsework,  marketing,  washing  snd  ironing. 
Trade  instruction: 

Sewing;  embroidery:  millinery  and  artificial  ilowera; 
painting ;  indnstrial  drawing  or  commercial  book- 
keeping   

Catting > 

Drawing 


Total. 


Hours  per  week. 


First  year.     Second  year. 


2 
al 


1 

2 

1 

2 
o 


1 

2 


(fc) 


1 
2 


21 


% 


44 


1 
1 
1 
2 
1 
1 
1 


2 
1 
2 


1 
1 
2 


Third  year. 


1 


3 
1 


2 

3 
o 

1 


1 
1 


(ft) 


21i 


1 


ib) 


H 


^h 


2IJ 

"ii 


43J 


a  Every  other  week. 

•!» .Eight  pupils  detailed  in  turn  to  serve  one  week. 

The  total  number  of  pupils  in  five  of  the  schools  was  1,896  in  1891. 

Pupils  visit  the  schools  not  only  to  learn  certain  trades,  but  many  at- 
tend simply  to  make  themselves  more  useful  at  home.  Upon  leaving 
the  school  those  desiring  to  take  positions  have,  as  a  rule,  very  little 
difficulty  in  finding  them. 

The  schools  are  free  to  daughters  of  residents  of  Paris  of  Frencli 
nationality.  Daughters  of  French  parents  living  in  the  suburbs  may 
be  admitted  by  paying  200  francs  ($38.60)  per  annum.  Pupils  are 
admitted  from  the  age  of  12  to  15  years,  upon  presenting  their  certifi- 
cates of  primary  education.  Pupils  must  furnish  their  certificates  of 
birth  and  of  vaccination.  The  materials  and  the  luncheon  are  provided 
gratis. 

The  schools  are  maintained  by  the  city  of  Paris,  and  are  under  the 
administration  of  the  school  board. 

MUNICIPAL  SCHOOL  FOR  THE  APPRENTICESHIP  OF  B07S,  HAVRE. 

This  school  was  founded  by  the  city  of  Havre  in  1868.  Its  object  is 
to  form  proficient  workmen  in  the  following  trades:  Locksmithing,  fit- 
ting, forging,  metal  turning,  coppevsmithing,  moulding  and  foundery 
work,  carpentry,  cabinetmaking,  wood  turning,  wood  carving,  and  pat- 
ternmaking. 

The  apprenticeship  is  for  three  years.  Pupils,  upon  entering  the 
school,  are  at  once  placed  in  their  respective  shops  aecordingto  their 
own  choice.  K  found  unfit  for  the  trade  chosen  they  may  be  trans- 
ferred to  another  shop. 
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In  each  oi  t&e  prof«askms  tke  ]MipOs  begin  irith  a  carefdl  stody  of 
tbe  names,  uses,  and  manner  of  handling  the  various  tools  pertaining 
to  the  occupation.  The  wort  consists  of  a  systematic  development  of 
the  practical  knowledge  and  skill  of  the  pupil,  by  placing  before  him 
Such  pieces  as  will  gradually  give  him  experience  in  all  the  principal 
phases  of  the  work  of  his  profession.  This  includes  both  practice  pieces 
according  to  a  fixed  programme  and  useful  finished  article.  The  loek- 
smiths  and  fitters  take  turns  at  the  forge  three  months  every  ye^. 
The  fitters  take  turns  at  the  steam  engines  two  by  two.  In  the  ^op- 
work  the  pupils  are  separated  into  groups  of  six  each,  and  the  work 
performed  remains  always  in  the  sam«  gi*oup. 

The  instruction  in  drawing  is  considered  very  important  and  com- 
prises geometrical  drawing,  projections,  linear  drawing,  and  industrial 
drawing,  the  latter  varying  with  the  trade  of  the  pupil. 

FoUo^ving  are  the  branches  taught  and  the  number  of  hours  per  week 
devoted  to  each: 

COURSE  OF  STUDY  IN  THE  MUNICIPAL  SCHOOL  FOR  THE  AFPRSNTICBSHIF  OF 

BOYS,  HAVUE. 


SuUicct. 


F ranch  Ian  gnage 

History 

Geography 

Science «... 

MechanicH 

Geomotry 

Alfl^ra 

Arlthmelic .■ 

Dtwvrmf:,  ceometrieal  and  imhifttrial 

Drawing,  linear  and  omanientnl 

Gjninastics 

Shop  work  ..^ « 


Total. 


Htrars  per  -wrcdr. 


First  year. 


2 
1 
1 
1 


2 
1 

2 
6 

) 


40 


Second  year. 

Third 

year. 

2 

2 

1 

1 

1 

1 

2 

1 

2 

2 

5 

6 

1 

2 

t 

t 

2g 

31 

46 


SA 


The  following  table  shows  the  attendance  during  the  year  1890-'91; 

ATTENDANCE  AT  THE  MUNICIPAL  SCHOOL  FOR  THE  APPBBNTICE8HIP  OT"  BOYG^ 

HAVRE. 


FopUs— 

First  yeox. 

Second  yoar. 

Third  yoar. 

Total. 

Admitted  October  1890 

141 
52 

«7 
10 

81 

4 

23^ 
75 

Loft  school  dnrins  tlie  voar  1890-'91 

In  attendance  at  the  end  of  the  vcar 

89 

48 

47 

18« 

• 

At  the  end  of  the  previous  year  the  attendance  was  170  xmpjls. 

The  following  are  the  occupations  of  pupils  who  finished  their  course 
of  study  in  18D1:  Fitters,  16;  metal  turners,  3;  locksmiths,  5 f  carpes- 
ters,13;  blacksmiths, 2;  coppersmiths,  2;  machine  mounters,  6;  total,  47. 

Of  131  graduates  who  have  formed  an  alumni  association,  only  3 
arc  not  engaged  in  some  i)urely  technical  calling.  Further  statistics 
are  unfortunately  not  available  for  this,  one  of  the  best  institutions  of 
tbe  kind  in  France. 
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hattuctkm  »  eotkelf  grataitoiis.  Ckmsider&ble  c^  tke  work  done 
It  tiie  seliodl  is  saek  as  is  mkesed  hy  customecs,  or  ia  sold  in 
oiherways.  The  income  derived  from  tMs  source  is  distnbiited,  fts 
foxe&j  amoBg  the  pupils  of  the  third  yean  These  prizes  geraexally 
my  inm  lOO  to  30a  firanes  ($19 JiO  to  9o7j90>.  Pupils  with  good 
Rfiords  are  presented  with  their  tools  uj^on  leaving  the  sebo<d  at 
tkead  ctf  tiheir  {^psentieeship. 

Candidates  for  admissioii  mast  be  from  12  to  15  years  of  age.  They 
ueateitted  by  isomj)ie^tiye  examination,  and  mnst  present  certificates 
of  edncation  and  of  good  conduct.  Pupils  are  on  trial  about  two 
Bon&a  befinre  they  are  definitely  placed  in  their  respective  shops. 

lUs  sdiool  is  maintained  by  the  city  of  Havre.  Small  subsidies 
He  reeelved  froBi  the  ministry  of  commerce  and  industry,  ami  firom 
the  department.    The  budget  for  1892  was  as  follows: 

StilsrRB  of  director  axkd  class  insfenzetors $2,489.70 

Mariw of  mbdiiector  and  technical  iustmciora — '. 4,911.86 

Fntl,  for  Biadriimyy  faeatiiig,  etc 772.00 

Lighting,  for  shops^  school  rooms,  etc 2£9. 50 

Tools  and  furniture 772.00 

8c)hk>1  supplies  of  varions  kinds 30^.80 

Total 9,543.85 

Haterials  bought  with  state  subsidies 386.00 

Materials  bought  with  departmout  subsidies .^ 38. 60 

^^^int  to  pupils  andmaterialahoaght  Trith  the  money  obtained  tfom  sale 

of  products  of  the  school 1, 930. 00 

This  school  is  under  the  same  direction  as  tlie  other  municipal  schools. 
Conformably  to  the  national  law  of  December  11,  1880^  a  special  com- 
i&ittee  of  x>at7onage  and  surveillance  is  appointed  for  the  school. 

IfANUAI.  APPRENTICESHIP  SCHOOL  FOR  BOYS,  8AIinr-BTirai39E. 

llis  school  was  founded  by  the  city  of  Saint- Etienne  in  1882.  Its 
^^^t  is  to  prepare  for  the  industries  of  the  vicinity  workmen  who 
*fe  well  instructed  and  who  are  capable  of  advancing  to  the  positions 
®^ foremen  and  superintendents. 

There  are  eight  trades  taught,  viz.,  fitting,  gnnsmithing,  forging, 
Moulding,  carpentry  and  pattern  making,  weaving,  dyeing,  modelling 
^d  sculpture. 

'fhe  instruction  is  theoretical  and  practical,  and  covers  a  period  of 
four  years.  During  the  first  year  the  pui)ifs  pass  through  the  different 
Workshops  in  order  to  get  a  general  idea  of  manual  work.  After  the 
first  year  of  trial  they  are  assigned  to  work  at  their  trades  according 
to  tbeir  tastes  and  fitness. 

The  fitters  pass  some  time  at  the  forge  in  order  to  learn  how  to  forge 
tteir  tools.  At  the  beginning  of  the  third  year  they  are  subdivided — 
those  who  wish  to  become  fitters  and  others  who  seek  to  fit  themselves 
for  gunsmiths. 

The  patternmakers  pass  some  time  m  the  sliopa  fot  moxiV^Vw?,  ^wcA 
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casting  in  order  to  understaud  the  uses  that  are  made  of  the  patterns. 
All  the  work  is  executed  from  sketches  or  plans  made  by  the  pupils 
themselves. 

Pupils  of  the  section  for  weaving  study  the  composition  of  textures, 
prepare  the  looms,  execute  work  on  the  different  kinds  of  looms,  learn 
to  read  and  prepare  cards,  perfect  the  work,  and  analyze  samples.  They 
also  study,  the  development  and  construction  of  machipery  used  in 
weaving.  The  work  done  in  all  the  shops  is  practical,  such  as  an  ap- 
prentice in  an  establishment  would  perform,  only  that  it  is  done  more 
systematically. 

Particular  attention  is  given  to  drawing.  The  first  year  pupils  do 
only  free-hand  drawing  from  copy  and  geometrical  solids.  At  the  be- 
ginning of  the  second  year  the  drawing  is  special  for  each  section  or 
group. 

The  manual  work  occupies  three  hours  per  day  the  second  year,  four 
hours  the  third  year;  and  five  hours  the  fourth  year.  During  the  last 
six  months  it  continues  seven  hours  in  order  to  accustom  the  pupOs  to 
the  hard  work  required  in  an  establishment. 

The  theoretical  instruction  is  identical  to  all  pupils  of  the  same  divis- 
ion. It  is  intended  to  give  a  good  general  education  so  as  to  develop 
their  intellectual  faculties.  The  subjects  taught  and  the  number  of 
hours  per  week  devoted  to  each  are  as  follows: 

COURSE  OF  STUDY  IN  THE  MANUAL  APPRENTICESHIP  SCHOOL  FOB  BOYS,  SAINT- 

ETIENNE. 


Subject. 


French  language  (orthography,  grammar, 
reading,  recitation,  style). 

Instruction,  moral  and  civil,  political  econ- 
omy and  legislation. 

BoolcKeeping 


History  ana  geography 

Mathematics    (arithmetic,  algebra,  geome 

try,  descriptive  ffeometry). 
Mecnanics  and  teehnology. . . 


Physical  and  natural  sciences. 

Drawing 

Penmanship 


Total 


Hours  per  we«1c. 


First  year.     Second  year. 


4 
1 


2 
5 


8 

1 


2 
5 


2 
4 

1 


3 
6 
1 


Third  year. 


1 
1 
4 

2 
1 
6 


19 


21 


18 


Fourth  y 


The  attendance  is,  on  an  average,  about  300  pupils.    About  250  ha 
graduated  since  the  foundation  of  the  school. 

The  pupils  upon  leaving  the  school  usually  find  employment  in  th 
arms  manufactories,  either  as  mechanics,  turners,  or  draughtsmen;  in 
other  iron  and  steel  works;  in  weaving  establishments  as  office  em- 
ployes for  technical  work,  such  as  examiners,  finishers,  overseers, etc.* 
iD  dyeing  establishments;  and  in  carpenter  shops.  The  time  during 
which  the  school  has  been  in  operation  is  too  short  to  have  produced 
many  higher  officials,  and  most  of  the  early  graduates  are  now  doiug 
military  duty. 
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Aboat  35  per  cent,  of  the  students  remain  to  graduate;  55  i>er  cent. 
stay  3  years.  Experience  has  shown  that  almost  every  one  in  these 
classes  enters  some  technical  vocation. 

Instruction  is  gratuitous.  Candidates  must  be  at  least  13  years  of 
a§[e,  and  must  present  a  certificate  of  primary  education  or  pass  an 
examiiiation. 

This  school  is  under  the  administration  of  the  city  government,  in 
the  same  manner  as  the  other  public  schools. 

Many  other  excellent  manual  apprenticeship  schools  exist  in  France. 
In  general  characteristics  they  do  not  differ  materially  from  those 
whose  organization  has  been  outlined  in  the  preceding  pages. 

It  is  always  a  question  of  interest  to  know  what  becomes  of  students 
who  have  followed  courses  in  this  kind  of  ^n  institution.  The  follow- 
ing statements  give,  partially  at  least,  the  desired  information  for 
several  other  schools  from  which  statistics  were  available. 


1M[ANUAL  APFRENTICESHIF  SCHOOL  FOR  B078,  REIMS. 

This  school  wa«  founded  in  1876  conjointly  by  the  city  and  the  Indus- 
trial Society  of  Eeims.  The  first  of  the  following  tables  gives  the 
occupations  of  graduates  of  the  school,  and  indicates  the  number,  with- 
out showing  the  occupations,  of  those  leaving  the  school  without  giad- 
iiating.  The  second  table  gives  the  occupations  of  those  who  did  not 
remain  to  graduate. 


OCCUPATIONS  or  EX-STUDENTS 

OF  THE  MANUAL  APPRENTICESHIP  SCHOOL, 
REIMS. 

.  Occnpaiion. 

1877 

1878 
1 

1870 

•  •  •  • 

1 

1880 

5 
4 

4 

1881 

1 
2 
2 

1882 

1883 

1881 

1 
1885 

2 
2 
3 

1880 

•  ■  *  ■ 

5 
2 

1887 
3 

•  ■  •  • 

6 

1 
1888  1889  18D0 

1 

189] 

2 
6* 

1 

Total. 

^y i 

4 
2 
7 

1 
3 
6 

2 

4 
8 

21 

^'^"ghtsinen 

2 
3 

3 

•  •  •  « 

3 
2 

31 

«"Ploy6(i,  banks,  wine  trade, 
au«  wholeualo  commerce. 
i'npioyfB.      non-technical. 

5 

54 
1 

^n»i8celianeon8. 
^JP  oy^s,  postal,  telegraph, 
*?«  other  government  eer- 

J?Ploy^s.  railwav  service  . . 

1 

1 

2 
■*5* 

2 
5 

1 

1 
1 
2 

4 
2 

s 

1 
2 
6 

1 
1 
7 

2 

7 

1 

*  «  •  • 

2 

8 

1 
4 

I 
3 
4 

■  •  •  • 

1 

2 
2 
2 

4 
10 

•  *  •  » 

2 

4 

2 
4 

2 

1 
1 

•  •  *  • 

9 

1 

1 
2 
5 

2 
0 

11 

S?P^««'  retail  trade 

2 
8 

4 

4 

i 

6 

1 
5 

•  •  «  • 

9 

23 

*?»*joy68.  technical,  boiler 
*«a  machine  shops,  cheml- 
X^l^'^'^rkB,  etc. 

i?V»i  technical,  build- 
>3.rocksmithing.et«.    , 
^Pjoy**,  technics,  woollen 

Jr^QJerg...        

5 

66 
21 

0 

3 

2 

77 
2 

^^'j'  3nd  bridge  construction 
SfS  1 '^tii.aETicultural  schools 

^^!mu,  colleges  and  colle- 
gx«»ato  insUtutes. 

*'««eiita  institutes  of  tech- 

2 

5 

2 

1 
2 

I 

1 
1 

•  •  *  ■ 

1 
2 

2 

1 

i 

1 

1 

14 

I 

•  «  ■  « 

1 
1 

4 

1 

1 
4 
6 

4 

1 
5 

•  •  «  • 

2 

4 

6 

61 

10 

2 

. . . . 

9 

2 

3 

1 

6 

1 
.... 

.... 

11  1     7 

52 

it/'^'ienta  nortnAl  schools 

3 
2 

3 

•    ■   a   • 

"i 
2 

•  •  •  • 

72 

1 
2 

0 

3 

86 

19 

^**aent8.  schools  for  naval 

11 

ft-.^eineers. 

Yy  ««ent8.  other  schools. .    . . 

12 

£*>lciiown    

2 
59 

1 
37 

58 

2 
44 

1 
39 

1 
54 

93 

1 

2 

82 

19 

^^,  school  without  gradu- 

athig. 

18 

27 
53 

60 
77 

G5 

50 

56 
83 

819 

Total 

18 

81 

70 

60 

99 

93 

118   120  !l37 

104 

1,270 

1 

a  Ex.  65 17 
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OCCUPATIONS  OF  EX-STUDENTS   (LEAVING  SCHOOL  WITHOUT  GRADUAl 

THE  MANUAL  APPRENTICESHIP  SCHOOL.  REIMS. 


Occupation. 

1877 

1878 

3 

1 
1 

1879 
2 

"i* 

1880 

3 
2 

4 

1881 

1 

1882 
1 

1883 

.... 
3 
2 

1884 

3 
■9" 

I880 

1 
5 
2 

1886' 

4 
2 
3 

1 

1 

1887 

1 

1 
3 

3 

«  •  •  • 

1888 

•  «  •  • 

8 
4 

2 

1 

1889 

2 

4 
4 

1880 

lil 

Army 

1 

1 

10 

5 

t| 

Drnii^litwinen 

]| 

Enii»ls»yc8,  banks,  wine  trade, 

and  whulesale  connnerce. 
Employes,        non-tecbnical« 

miscellaneous. 
Employes,  postal,  l<?lci:raph, 

and  other  government  aor- 

vic«. 
Emnlov6s.  railwav  servioo 

•    a   •    • 



1 
1 

li 

SB 

1 

1    1 

1 
2 
1 

4 

1 
2 
1 

6 

1 
2 
2 

8 

1 

1 
1 

2 

1 
3 

8 

1 

1 
9 
G 

14 

4 

.1 

Emnlov^s.  retail  trado 

2 
3 

3 
3 

6 
2 
2 

5 
5 

3 
2 

U 
1 

"e  \  k 

3 
3 

12 
2 
2 

13 
5 

25 
2 

8 

1 

13 

1 
5 

Employes,  technical,  boiler 
and  machine  shops,  chemi- 
cal works,  etc. 

Eniplov^s,  technical,  build- 
in<r,  locksmithinji:,  etc. 

industry. 
Farniem 

•    •  •   • 

3 

2 
11 

•    •    a    • 

3 

1 

16 

1 
1 

^ 

lioad  and  bridiro  construction 

•  •  •  • 

2 

1 

1 

1 

Students,  agricultural  schools 

1 
4 

i 

Students,  collcjiea  and  colle- 
giate institutes. 
StudcntA,  institutes  of  teoh- 

•    m   •  • 

1 

1 

1 

1 

•  •  •  • 

1 

1 

•  «  *  • 

3 

1 

•  •  •  • 

"^B 

ncdogy. 
Students,  normal  schools  . . . . 

1 

1 

«  •  •  • 

1 

1 

Students,   school  for   naval 

engineers. 
Students,  other  schools 

1 
15 

•  •  •  • 

27 

2 

12 

1 
36 

■  •  •  • 

20 

1 
38 

25* 
50 

1 

22 

56 

2 
45 

2 

24 

2 

17 

1 
21 

Unknown 

15 

43 

27 
37 

<IS^ 

Total 

18  1  .^0 

44  I  ^ 

27 

eo 

54 

65 

82 

72 

61 

dL 

I 


A  very  large  proportion  of  students,  nearly  two-thirds,  leave  without 
completing  the  course  of  study.    The  percentage  is  not  abnormal  uor^ 
appreciably  higher  than  for  other  similar  schools  in  different  parts  of^ 
France.    There  are  several  causes  for  this  state  of  affairs.    Students 
are  in  many  cases  compelled  to  withdraw  by  their  parents  removing-from 
the  neighborhood  of  the  school.    This  accounts  for  the  large  number  of 
those  whose  occupations  are  unknown  in  the  table  for  students  leaving 
without  graduating. 

Parents  of  students  attending  manual  apprenticeship  schools  of  this 
sort  belong  usually  to  the  working  or  lower  middle  classes.  Needing 
all  the  income  possible,  they  are  apt  to  take  away  their  children  as 
soon  as  they  can  find  for  them  a  remunerative  occupation.  Such  lack 
of  consideration  Avorks  a  grave  injustice  alike  to  scholar  and  school  and 
is  the  greatest  obstacle  manual  apprenticeship  institutions  have  to  con- 
I  tend  with.  A  great  many  parents  send  their  children  for  a  year,  or  a 
I  year  and  a  half  at  most,  for  the  sake  of  the  name  of  having  them  edu- 
cated in  a  manual  apprenticeship  school,  a  fact  which  enables  a  boy  to 

ore  easily  find  employment. 

There  has  been  with  the  growth  of  time,  however,  a  marked  improve- 

ent  in  the  sentiment  of  the  working  classes,  particularly,  in  this 

gard.    Experience  has  taught  them  that  a  year  or  two  of  sacrifice  at 

is  age  of  a  boy's  life  is  better  for  all  parties, 
j  All  tuition  charges  were  abolished  in  1882-'83.    This  fact  accounts  for 

\jd  large  augmentation  of  scholars  leaving  without  graduating,  which 
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}au  in  that  year.  A  greater  percentage  of  children  of  the  poorer 
isses  came  in,  and  consequently  the  proportion  of  those  who  from  one 
iseor  another  were  unable  to  finish  their  course  of  study  increased. 
The  occupations  enumerated  in  the  foregoing  tables  (students  of 
)ar8e  excepted)  are  those  which  were  finally  chosen,  not  those  into 
rhich  students  entered  the  first  thing  upon  leaving,  which  might  well 
in  many  instances  mere  makeshifts. 

The  tables  disclose  the  fact  that  among  graduates  whose  occupations 
lare  known  some  65  per  cent,  are  pursuing  technical  vocations  for 
ithejr  lifers  work.  Amongst  those  who  left  before  graduation  53  per 
|cout  of  those  about  whom  the  essentiiU  facts  are  known  are  technically 
[employed. 

MANUAL  APFRCNTICESHIP  SCHOOL,  NANTES. 

This  institution  was  founded  in  1838  and  has  graduated  in  all  nearly 
4,000  pupils.  Only  in  recent  years  has  an  alumni  society  been  formed. 
The  statistics  of  occupations,  followed  by  members  of  this  organization, 
give  the  following  results : 

OCCUPATIONS  OF  EXSTUDENTS  OP  THE  MANUAL  APPRENTICESHIP  SCHOOL, 

NANTES. 


Occapation. 


Technical  employgs,  indnstrial  eiit«blishment« 

technical  employ  6s,  Kovcruraent  service 

technical  emplox Cs,  railways 

aradeau,  technical  schools 


Total, 


Xmploy^  commercial  pursuits 

t|?"|^inical  einplojT^Sf  goyerument  service. 


loeoaa 
Total, 


Number. 


Per  cent. 


J84 

30.8 

81 

13.5 

15 

2.5 

28 

4.7 

30« 

51.5 

150 

20. 6 

84 

14.0 

47 

7.0 

51)8 


100.0 


MANUAIi  APPRBNTICESHIF  SCHOOL,  8AINT-CHAMOND. 


Occupation. 


Number.) 


?«rkJinith8 

:;i^T  makers 

;;?^nter« 

y'"Qi«U 

^^?k..etc 

}.*^Ut«men 

^ 

P^^Tn 

if^wiiiitlia 

iteJiHiftti 

Sy^'iert 

5?*^n3:akei» 

^•tchmakftraT 

J^oas  manufacturing  indujitrios 
5JJ^  higher  solidols 


Total. 


i 


i 


I 


» 


This  scliool  was  founded  in  1879.  In  January  1892  the  attendance  J 
^as90.  The  table  below  gives  a  list  of  the  occupations  chosen  by  the! 
^ pupils  who  have  left  the  school  since  the  beginning:  j 
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MANUAL  APPRENTICISSHIP  SCHOOL.  ROUEN. 

Since  the  foundation  of  the  school  in  1878  about  200  pupils  have 
graduated.  They  are  mostly  occupied  in  industrial  estabhshiuents  in 
the  city  and  vicinity  and  in  the  railway  car  shops.  All  work  at  the 
trades  they  learned  in  school. 

MANUAL   APPRENTICESHIP    SCHOOL,    BOULOGNE-SUR-MER. 

In  1891  the  attendance  was  40  in  the  first  year  classy  15  in  the  second, 
and  7  in  the  third.  The  relative  diminution  is  caused  by  parents  put- 
ting their  children  to  work  before  they  have  finished  their  studies.  Pu- 
pils leaving  school  generally  adopt  some  trade.  Some  of  them  enter 
the  navy  as  engineer  apprentices. 

BOOK  WOKK  IN  RELATION  TO  MANUAL  TRAINING. 

This  question  is  diflQcult  to  answer  directly.  It  will  be  remembered 
that  the  advanced  primary  and  manual  apprenticeship  schools  are  con- 
sidered to  be  of  the  same  grade.  In  the  first  instance  the  law  prescribes 
eighteen  hours  as  the  minimum  of  intellectual  instruction  per  week. 
In  the  second  the  maximum  is  set  down  as  ten.  As  a  matter  of  prac- 
tice the  minimum  in  the  former  case  far  exceeds  the  number  named.  But 
this  is  after  all  merely  a  comparison  of  a  high  school  where  manual 
training  may  or  may  not  exist,  according  to  the  circumstances,  with  an 
elementary  trade  school. 

Though  statistics  are  not  available  in  support  of  the  assertion,  careful 
observation  and  inquiry  lead  to  the  belief  that  the  amount  of  book  work 
accomplished  by  students  in  manual  training  schools  is  practically  the 
same*  as  that  done  by  students  in  schools  of  the  same  grade  where 
manual  training  is  not  a  factor.  Furthermore,  it  is  generally  the  case 
that  students  who  do  well  at  manual  training  are  also  apt  in  intellectual 
exercises,  while  the  converse  does  not  nearly  so  often  hold  good. 

Too  often  in  advanced  primary  schools  the  only  time  available  for 
manual  training  is  two  hours  after  the  intellectual  exercises  of  the  day 
have  been  completed,  and  when  under  ordinary  circumstances  the 
school  would  have  adjourned.  In  such  cases,  therefore,  the  intellectual 
work  of  both  classes  of  students  must  of  necessity  cover  the  same 
ground. 

EDUCATION  OF  A  PURELY  INDUSTRIAL  CHARACTER. 

In  the  schools  which  we  have  thus  far  considered  we  have  been  deal- 
ing with  the  four  classes  of  schools  in  the  general  system  of  public 
primary  education,  viz.,  the  infant  schools,  the  elementary  primary 
schools,  the  advanced  primary  schools,  and  the  manual  apprenticeship 
schools.    In  the  first  three  classes  the  manual  work  is  educative  pure 
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and  simple,  and  any  industrial  valae  which  it  may  have  is  general  and 
remote  rather  than  special  and  immediate.  In  the  last  class — manual 
apprenticeship  schools — ^the  training  begins  to  assume  a  purely  indus- 
trial character.  It  is  designedly  elementary  trade  training.  Schools 
of  tliis  class,  as  has  been  indicated,  are  founded  by  departments  and 
municipalities,  and  their  operation  is  determined  by  the  law  of  Decem- 
ber 11, 1880. 

With  the  exception  of  the  class  of  schools  last  mentioned  education 
of  a  purely  industrial  character  does  not  possess  in  France  any  general 
organisation,  nor  are  the  institutions  in  which  it  is  given  subject  to 
any  special  obligation.  These  institutions  may  be  divided  into  three 
grades— primary,  secondary,  and  superior. 

Primary  education  of  an  industrial  character  is  given  in  three  diifer- 
ent  classes  of  schools — the  national  manual  apprenticeship  schools  at 
Armentieres,  Vierzon,  and  Yoiron,  apd  the  national  school  for  watch- 
making at  Cluses;  the  manual  apprenticeship  schools  just  referred  to 
as  a  part  of  the  general  public  school  system  and  fully  described  in 
an  earlier  part  of  this  chapter;  and  institutions  or  annexed  courses 
fonnded  by  industrial  societies,  chambers  of  commerce,  or  private  asso- 
ciations. 

The  national  schools  are  maintained  by  funds  annually  voted  by  the 
clianibers  and  appropriated  in  the  budgets  of  the  ministers  of  public 
instruction  and  of  commerce  and  industry. 

Manual  apprenticeship  schools  arc  supported  in  the  same  way. 

Tlie  third  category — i.  e.,  institutions  founded  by  industrial  societies, 
chambers  of  commerce,  or  private  associations — are  maintained  at  the 
expense  of  their  founders.  They  may  draw,  however,  a  special  subsidy 
from  the  minister  of  commerce  and  industry.  During  1890,  87  institu- 
tions and  annexed  courses  of  this  character  received  from  this  source 
subsidies  amounting  to  $49,624.49. 

Secondary  education  of  an  industrial  character  is  given  in  the  three 
national  schools  of  arts  and  trades  at  Aix,  Augers,  and  Chalons,  in 
t^i6  central  school  of  Lyons,  and  in  the  Industrial  Institute  of  the  North 
*^  liille.  The  first  three  schools  are  supported  by  appropriations  from 
t^e  ministry  of  commerce  and  industry,  the  fourth  mainly  from  a  pri- 
vate ejidowment,  and  the  last  principally  by  the  department  munici- 
pality. 

Besides  the  schools  for  telegraphy,  mines,  and  road  and  bridge  con- 
^^ti'nction,  which  are  attached  to  the  appropriate  ministries,  superior 
technical  instruction  is  given  in  the  National  Conservatory  of  Arts  and 
^ades,  and  the  Central  School  of  Arts  and  Manufactures. 

The  National  Conservatory  of  Arts  and  Trades  was  founded  in  1794. 
The  aim  of  its  founders  was  to  promote  the  industrial  transformation 
ofthe  country  and  to  disseminate  a  knowledge  of  mechanical  inven- 
tions.   At  the  outset  indeed  special  agents  were  charged  to  demonstrate 
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to  visitors  the  operations  of  new  machines  and  to  report  to  the  govern- 
ment all  inventions  and  mechanical  improvements. 

Later,  in  addition  to  the  maseiim,  courses  of  applied  science  were 
organized.  These  courses  are  public,  and  are  held  in  the  evening  from 
November  to  April.  They  are  open  to  the  public  without  any  for- 
malities whatever. 

More  detailed  information  in  relation  to  representative  institutions 
of  the  various  grades  mentioned  will  be  found  in  another  part  of  this 
report, 

PRIMARY  INDUSTRIAL  SCHOOLS. 

NATIONAL     BCHOOL    OF    MANUAL    APPRENTICBSHIP,    ARM£N- 


This  school  was  founded  in  accordance  with  a  decree  of  the  national 
government  passed  March  10,  1882.  It  was  opened  in  1887.  Like 
those  at  Vierzon  and  Voiron,  it  is  intended  to  serve  as  a  type  for  the 
other  institutions  for  manual  apprenticeship  that  may  be  organized  by 
the  departments,  communes,  or  private  associations. 

The  school  comprises  three  divisions:  The  kindergarten,  the  elemen- 
tary primary  school,  and  the  advanced  primary  school. 

The  object  of  the  kindergarten  division  of  this  school  is  to  teach  the 
children  to  read,  write,  talk,  reflect,  and  do  a  little  work  with  pai>er 
and  linen.  They  begin  with  paper  flowers,  then  make  objects  in  card- 
board after  pictures  and  explanations  by  the  teachers,  or  sometimes 
aft<3r  drawings  on  the  blackboard.  They  also  do  needlework  after 
patterns,  make  paper  lamp  shades,  etc.  The  teachers  relate  to  them 
events  of  history  and  give  them  ideas  of  geography,  illustrating  by 
means  of  pictures  on  cardboard.  The  school  is  in  session  from  8 
to  11  a.  m.  and  from  1.30  to  4.30  p.  m.  Four  hours  a  day  are  devoted 
to  intellectual  training,  one  hour  to  manual  work,  and  one  hour  to  rec- 
reation. This  school  differs  from  those  generally  known  as  6col€S 
matenielles  publiqu^  in  that  its  aim  is  not  so  much  to  render  service 
to  laborers  by  taking  care  of  their  children,  as  it  is  to  prepare  the 
way  for  further  instruction.  For  this  reason  the  hours  of  session  are 
much  shorter.  The  children  are  mostly  those  of  the  better  class  of 
working  people.  One  hundred  and  ten  pupils  attend  this  school, 
ranging  in  age  from  3  to  7  years.  They  are  instructed  by  a  directress 
and  an  assistant. 

The  elementary  primary  di^^8ion  follows  the  programme,  decreed  by 
the  minister  of  public  instruction,  for  the  elementary  primary  schools 
of  France.  Bach  pupil  has  two  hours  per  week  of  manual  training. 
They  begin  with  making  patterns  of  woven  goods,  simple  squares,  etc., 
on  paper.  In  the  second  year  they  have  albums  in  which  they  paste 
different  colored  papers,  making  first  simple  weaving  patterns,  then 
geometrical  figures.    All  this  work,  even  the  cutting  of  the  paper,  is 
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doac  by  the  child.  At  the  end  of  the  second  year  the  i)upil8  begin  to 
draw  geometrical  figures  in  pencil.  Later  on  they  do  pasteboard  and 
Tfire  work,  and  finally,  during  the  last  year,  they  enter  the  workshops 
for  wood  and  iron  work. 

Tb€  coarse  of  study  is  for  five  years.  The  pupils  are  divided  into 
four  classes — two  primary  and  two  advanced  classes.  The  school  is  in 
session  from  8  to  11  a.  m.,  and  from  1.30  to  4.30  p.  m.  Pupils  of  the 
two  advanced  classes  remain  from  5  to  6  p.  m.  for  study. 

The  pupils  are  from  7  to  12  years  of  age;  150  attend  this  school;  125 
liave  graduated.  Of  these  SO  entered  the  advanced  primary  school. 
The  instruction  is  given  by  a  director  and  three  assistants. 
The  manual  work  of  the  highest  class  (which  goes  to  the  workshops) 
is  done  one  day  in  the  forenoon  and  the  next  day  in  the  afternoon. 
For  the  other  classes  the  manual  training  is  always  gone  through  in 
the  afternoon  from  3.30  to  4.30,  the  last  school  hour. 

The  object  of  the  advanced  primary  division  of  this  school  is  to  edu- 
cate the  pupils  so  that  they  may  become  foremen  and  superintendents 
of  workshops. 

The  coarse  of  instruction  covers  from  three  to  six  years,  according 
totheefficiency  of  the  pupils.  The  programme  of  studies  is  general,  like 
that  prescribed  for  advanced  primary  schools,  except  that  si)ecial  at- 
tention is  given  to  practical  branches  which  are  not  covered  by  the 
general  programme. 

During  the  first  year  pupils  go  five  months  to  the  workshops  for 
carpentry  and  five  months  to  those  for  iron  work.  At  the  beginning 
of  the  second  year  pupils  specialize,  after  which  they  remain  either  at 
^oodoriron  work.  Those  who  take  the  course  in  weaving  begin  at 
that  \?ork  immediately  upon  entering  the  school.  There  are  three 
workshops  for  carpentry,  and  eight  for  iron  work  (fitting  and  forging) 
and  weaving. 

During  the  first  year  three  hours  per  day  are  devoted  to  manual 
training,  and  during  the  second  and  third  years  four  hours  daily.  The 
period  is  from  1.30  to  4.30  p.  m.  for  the  first  year,  and  8  to  12  a.  m.  for 
the  other  years.  The  school  is  in  session  from  8  a.  m.  to  12  m.  and  from 
^•30  to  6  p.  m. 

The  attendance  is  155  pupils,  105  of  which  board  at  the  school. 
^^xty-seven  pupils  have  complet^y  finished  their  studies.  Of  these  1 
^^as  gone  to  a  national  school  of  arts  and  trades,  10  into  the  marine 
^rWce  as  engineers,  34  in  various  industries,  10  in  commerce,  3  in 
tl^e  railway  shops  as  fitters  and  machinists,  C  in  other  institutions  of 
instruction,  2  in  the  government  service  (roads  and  bridges,  etc.),  and 
^  is  a  teacher. 

The  instruction  is  gratuitous.  ISo  charges  are  made  for  books  or 
Diaterials.  Boarders  pay  500  francs  ($96.50)  per  year,  and  day  board- 
ers (demi-pensionaires)  are  charged  200  francs  ($38.60)  annually.  There 
are  a  number  of  free  scholarships  provided  by  the  state,  which  are  ob- 
tained by  competition. 


264 


REPORT   OF   THE   COMMISSIONER   OF   LABOR. 


Pupils  are  admitted  by  comiietitive  examination  from  among  tho 
who  have  finished  their  elementary  primary  education.    They  are  gfe 
erally  from  13  to  15  years  of  age  when  they  enter,  and  about  18  yesk^-mrs 
of  age  when  they  finish  their  studies. 

The  school  is  supported  by,  and  is  under  the  administration  of  t 
ministry  of  public  instruction.  The  faculty  consists  of  1  director, 
accountant  {comptahle)j  1  general  overseer  (who  occupies  himself  wi 
the  discipline),  5  overseers,  6  professors,  1  superintendent  of  sho 
(graduate  of  a  national  school  of  arts  and  trades),  and  7  foremen  (chos 
from  among  the  master  workmen). 

Following  is  the  annual  budget  of  this  institution: 


e 

1 


EXPENSES. 

Salaries  of  director,  professors,  etc $12|738> 

Expenses  of  mai  nteuance 9, 650. 

Materials,  tools,  etc 4,632. 

Total 27,020. 

RECEIPTS. 

Board  of  pupils 8,202. 

.Subsidy  of  state  for  free  scholarships 2,991. 

State  subsidy 15,826. 


Total 27,020. 


COURSE  OF  STUDY  OF   THE  NATI0NA.L   SCHOOL  OF  MANUAL    APPKBNTICESff 

ARMENTlt:itES. 


oo 
oo 

oo 


OO 


CO 
XP, 


Subject. 


Alje;ebra 

Aritkinetic 

Chemistry 

Descriptive:        sketcliiug, 

study,  interrogation. 
Desigiling  (imitation)  and 

modelling. 

Drawing  (cony) , 

Drawing,  industrial 

Drawing,  linear , 

English 

French 

French  comiMsition 

Geography 

Geonioti  y 

Gymnastics 

History 

Mathematics 

Mechanics  and  study 

Music 

Music,    instrumental, 

study. 

Natural  history 

Penmanship  

Physics 

Physics  and  study 

Shop  Avork 

Shop  "work,  sculpture 

cari>cnters. 

Study  

Recreation 


and 


Hours  per  week. 


First  year. 


Section  A.    Section  B 


for 


Total 


2 


2 
3 
4 
2 


2 
1 
1 


14 
1 

1 
1 
1 


12 


3i 

54 


48 


2 
14 


Secf)nd  year. 


Section  A.    Section  B 


14 
14 


3 
1 
4 


2 

o 

1 
1 


14 
1 

1 
1 
1 


12 


54 


48 


2 
14 


14 


3 
2 
3 


1 
2 
1 
1 


1 
1 


16 
4 

3 
3 


48 


1 
2 

14 


U 


2 
3 


1 
2 
1 
1 


1 
1 


10 

4 

34 


Third  year. 


Section  A.    Sectio 


48 


14 


44 


2 
2 


JJ. 


2 
1 


2 
14 


1 

1 

16 

•4 


48 


tfi 


1 

i" 
1 

s 
14 


1 

4 

I 
3 


'p; 
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The  table  which  is  given  below  shows  the  occupations  followed  by 
the  gradoates  of  the  three  national  schools  of  manual  apprenticeship 
at  Armenti^res,  Yierzon,  and  Voiron.  The  small  number  of  graduates 
from  these  institutions  is  accounted  for  by  the  recent  date  of  their  cre- 
atioD,  the  school  at  Yoiron  being  established  in  1886  and  those  at  Ar- 
menti^res  and  Vierzon  in  1887.  The  whole  number  of  pupils  in  attend- 
ance at  the  three  schools  in  May  1889  was  1,418. 

OCCUPATIONS  OP  GRADUATES  OF  THE  NATIONAL  SCHOOLS  OF  MANUAL  APPREN- 
TICESHIP. ARMENTlfiRES,  VIERZON,  AND  VOIRON. 


Occapatlon. 


AnsTtDdnav^ 

Employes,  agricult  oral  pnnaita 

Suploy^s,  binka,  financial  institutions,  commercial  marine,  etc 

£mpk^<^,  commercial  purauita 

^ploy6s,  government  aervice 

^plojr^  railway  companies 

unnloyea,  technical,  inanatrial  eatabliahmenta 

StodenU,  hisher  technical  schools 

indents,  other  schools 

At  home  or  imknown , 

Deceased , 

Total 


Per  cent. 


3.3 

2.6 

3.9 

9.2 

3.3 

4.6 

36.2 

17.8 

7.9 

10.5 

.7 

100.0 


NATIONAL  SCHOOL  FOR  ^WATCHMAKING,  CLUSES. 

Tliis  school  was  founded  in  1848  by  the  government  of  Savoy,  and 
Organized  by  the  French  government  in  1860  and  in  1890.    The 
^Mects  of  the  school  are :  First,  to  educate  skilful  workingmen  capa- 
"'^  of  executing  in  whole  or  in  part  all  kinds  of  instruments  for 
^^asuring  time  and  such  other  mechanisms  of  precision  as  are  used  in 
^'^^  sciences  and  arts;  second,  to  give  to  young  men  the  instruction  nec- 
^^y  for  attaining  to  the  positions  of  manufacturers  or  superintend- 
ents of  workshops  in  this  industry. 

*Jhe  course  of  instruction  covers  three  years.    ISo  pupil  can  attend 
^  fourth  year  unless  on  account  of  sickness  or  for  some  other  legiti- 
mate reason  he  was  obliged  to  susjiend  work  for  more  than  six  weeks. 
The  practical  work  comprises : 

First  year. — (1)  Preliminary  exercises  in  filing  and  chiselling:  filing 

Squares,  octagons,  rules,  drill-boxes,  screws,  and  barrel  arbors.    (2)  Tool 

taking :  one  set  of  drills  with  drill-box,  one  set  of  screw  taps  with  wrench, 

^ne  set  of  polished  beams,  one  screw  ferrule,  one  set  of  cutting  files, 

^ne  set  of  lathe  tools,  exercises  in  polishing  arbor  and  plate  work, 

^3)  Bough  work:  draughting  of  plans  for,  and  executing  rough  work, 

^balances,  and  cages  of  various  kinds  and  sizes;  different  sorts  of  bar- 

i^ls;  rowgh  work  for  chronometers  and  auxiliary  fusees.    First  year 

l)upils  can  not  pass  into  the  second  year's  work  until  they  have  passed 

a  satisfactory  examination  before  an  examining  board. 

Second  year. — ^Wheel  work,  setting,  cylinder  escapements,  etc.    The 
instruction  comprises:  (1)  The  mechanisms  for  winding  adopted  in  the 
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manufacture.  (2)  Tools  for  wheel  work.  (3)  Wheel  work :  comprising, 
in  succession,  cutting  and  finishing  the  centre  supi>orts  and  cogs,  and 
work  on  pinions.  The  pupils  fasten  the  pinions  on  the  wheels,  pivot 
and  set  all  the  movements;  set  also  the  minute  wheels.  Movement«(  as 
indicated  by  the  board  of  administration.  (4)  Tools  for  cylinder  es- 
capements. (5)  Cylinder  escapements,  comprising  the  cylinder,  the 
balance,  etc.  (6)  Setting  the  escapements,  mounting  clocks  and  watches, 
and  repauing  cases. 

Third  year. — Escapements,  finishing,  regulating,  and  accessory  work. 
Instruction  comprises:  (1)  Tools  for  escapement  work,  such  as  for  the 
anchor,  the  spring,  and  the  duplex,  and  the  necessary  ideas  of  palette 
escapements.  (2)  Setting  the  escapements  and  finishing.  (3)  Tools 
for  finishing.  (4)  Finishing  watches :  comprising  the  verification  and 
correction  of  all  the  parts,  encasing,  setting  the  dial,  the  hour  and 
minute  hands,  boring  the  holes  for  the  caps  of  the  watches,  making  the 
diflferent  adjustment*  on  stem- winders,  and,  finally,  examining  and  regu- 
lating. (5)  The  execution  of  compensated  balances  and  of  various 
kinds  of  spirals.  (6)  Other  accessory  work,  such  as  setting  jewels, 
polishing,  and  watch  repairing. 

The  theoretical  work  comprises :  French  language,  arithmetic,  ele- 
ments of  algebra,  geometry,  trigonometry,  mechanics,  cosmography, 
l)hysics  (esijecially  electricity),  and  draughting  machinery. 

The  hours  of  work  are  arranged  as  follows : 

From  October  1  to  April  1 — 8  a.  m.  to  12  m.  and  1.30  to  5  p.  m.,  shop 
work;  5  to  7  p.  m.,  theoretical  instruction.  From  April  1  to  October 
1 — 7  a.  m.  to  12  m,  and  1.30  to  4.30  p.  m.,  shop  work;  4.30  to  6.30  p.  m., 
theoretical  instruction.  The  time  from  noon  to  1.30  p.  m.  is  set  aside 
for  recreation.  In  the  middle  of  the  moming  and  of  the  afternoon 
20-minute  pauses  are  introduced.  The  jurisdiction  of  the  authorities 
of  the  school  extends  beyond  the  hours  of  se^on. 

The  instruction  is  conducted  by  a  director,  who  is  also  professor  of 
theoretical  instruction;  an  assistant  director,  who  is  also  secretary  of 
the  institution;  a  chief  and  a  subchief  for  each  of  four  workshops; 
two  overseers.  All  these  are  appointed  by  the  minister  of  commerce, 
of  industry,  and  of  the  colonies. 

The  present  attendance  is  130  pupils.  More  than  1,300  pupils  have 
graduated  since  the  school  was  founded.  With  rare  exceptions  all 
pupils  remain  in  the  profession.  Some  work  in  the  neighboring  coun- 
tries, but  the  majority  are  scattered  all  over  France.  Some  are  exer- 
cising the  mercantile  branches  of  the  industry,  some  are  watch  repatSf, 
ers,  some  are  chiefs  and  overseers  of  watch  factories,  and,  finall] 
certain  number  are  constructors  of  telegraphic  apparatus  and 
tific  instruments. 

The  instruction  is  gratuitous.    The  raw  materials  and  some; 
furnished  gratis  by  the  state^  while  some  other  tools  and  the, 
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booksare  paid  for  by  the  papils.  A  sum  of  25  francs  ($4.83)  is  deposited 
for  each  pupil  to  secure  against  damage  or  loss  of  property  through  neg- 
ligence. The  minister  of  commerce,  of  industry,  and  of  the  colonies  de- 
cides upon  the  acceptance  of  pupils.  Funds  for  their  partial  or  entire 
maifltenance  are  granted  fi*om  the  state  treasury  to  pupils  of  parents 
who  have  established  their  inability  to  pay  for  the  same.  Classes  are 
formed  on  November  3  of  each  year,  and  candidates  must  be  at  least 
U  years  of  age.  Every  application  is  made  to  the  prefect  of  the  de- 
partment in  which  the  parents  reside.  The  educational  standards 
exacted  are  certificates  of  primary  education,  or  of  knowledge  of  the 
elementary  branches.  On  the  physical  side  there  is  a  negative  require- 
ment that  candidates  shall  possess  no  infirmity  which  might  interfere 
with  the  exercise  of  their  profession. 

The  institution  is  under  the  jurisdiction  of  the  minister  of  commerce, 
of  industry,  and  of  the  colonies,  and  under  the  special  supervision  of 
the  prefect  of  the  department  of  Haute-Savoie.  It  is  entirely  support- 
ed by  the  French  government. 

At  the  end  of  each  scholastic  year  an  examination,  covering  the  sub- 
jects taught  during  the  year,  takes  place  before  a  board  consisting  of  the 
director,  the  assistant  director,  and  one  chief  of  a  workshop.  After  this 
eiamination  all  pupils  are  classified  accordingly,  account  being  also 
taken  of  their  conduct  and  the  work  executed  by  them  during  the  year. 
Those  who  have  terminated  their  studies  and  have  passed  a  satisfactory 
examination  obtain  graduating  diplomas,  conferring  the  title,  graduates 
of  the  National  School  of  Watchmaking  at  Gluses.  Pupils  who  rank 
frst  at  the  end  of  the  third  year  obtain  a  gold  medal  containing  the 
Dame  of  the  recipient  and  thQ  iuscn-ption  £col€  Rationale  cPhorlogerie 
de  Gluses — Recompense.  A  spe<)ial  diploma  is  awarded  in  such  cases 
stating  that  the  pupil  obtained  the  medal.  Prizes  consisting  of  tools 
*nd  scientific  works  as  well  as  honorable  mention  are  accorded  to  the 
^t  pupils  of  the  first  and  second  years. 

This  school  was  founded  in  1848  for  the  purpose  of  giving  a  new  im- 
P^^QS  to  the  watchmaking  industry,  which  had  been  losing  ground  in 
8a?oy,  The  institation  had  the  following  objects:  1st,  to  introduce 
i»to  Savoy  the  perfected  methods  of  work  already  adopted  at  Geneva 
*nd  in  the  cantons  of  Vaud  and  Neuchitel;  and,  2nd,  to  cause  the  man- 
^turc  of  complete  watches  in  Savoy,  by  teaching  the  young  men  all 
tto various  branches  of  the  profession. 

Wie  result  of  the  school  was  an  immediate  revival  of  the  watch- 
making industry.  When  Savoy  was  annexed  to  France,  in  18C0,  the 
^tool  was  reorganized  and  its  scope  extended.  Later  on  the  French 
government  erected  the  present  building,  which  holds  200  pupils.  A 
decree  passed  by  the  French  government,  in  February  1890,  effected 
another  reorganization  of  the  school,  and  on  this  basis  the  school  is  at 
present  conducted. 
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LA  MARTINliiRB  SCHOOL,  L70NB. 

This  school  was  founded  in  1831,  with  the  legacy  of  Major-General 
Martin.  It  comprises  two  distinct  branches,  the  school  for  boys  and 
the  school  for  girls. 

DIVISION  FOR  BOYS. 

In  the  division  for  boys  the  pupils  study  the  sciences  and  arts 
applied  to  commerce  and  the  industries;  the  object  of  the  instruction 
is  not  to  prepare  the  pupils  for  any  distinct  trade,  but  to  render  them 
apt  to  succeed  in  any  industrial  or  commercial  career  by  giving  them 
advant^iges  of  a  practical  intelligence,  ^a  habit  of  scientific  reasoning,  a 
relatively  broad  instruction,  and  above  all,  by  creating  an  enthusiasm 
for  work. 

The  course  of  instruction  is  for  three  years.  Each  year  pupils  are 
advfinced  by  competitive  examination,  and  in  this  way  the  incompe- 
tent are  eliminated. 

The  subjects  taught  are  the  following,  all  of  which  are  obligatory  for 
all  pupils  in  the  respective  classes : 

First  year, — ^]\Iathematics,  drawing,  grammar  and  French  composi- 
tion, physics,  chemistry,  natural  sciences,  history  and  geography,  pen- 
manship, manual  training,  and  military  exercises. . 

Second  year. — The  same  subjects  with  the  addition  of  English  and 
bookkeeping. 

Third  year. — Comi)letion  of  the  preceding  programme,  machinery 
drawing,  literature,  commercial  geography,  political  economy,  visits  to 
workshops. 

The  manual  training  consists  of  carpentry,  turning,  and  metal  work, 
all  pupils  taking  turns  at  each,  quarter  after  quarter.  No  effort  is 
made  to  apprentice  the  pupil  for  any  one  of  these,  the  object  being 
b^imply  to  create  a  proficiency  in  a  general  way  in  manual  work,  to  give 
the  pupils  some  ideas  for  choosing  their  professions,  and  as  a  comple- 
ment to  the  instruction  in  drawing.  The  school  possesses  a  complete 
outfit  of  looms,  materials,  and  accessories  for  theoretical  and  practical 
instruction  in  silk  manufacture  for  such  pupils  as  desire  to  enter  into 
that  branch  of  industry. 

The  class  instruction,  particularly  in  mathematics,  is  carried  on 
according  to  a  peculiar  method  called  the  Methode  Tabareau.  The 
idea  of  this  system  is  to  obtain  from  the  whole  class  simultaneous 
work,  and  to  execute  immediately,  under  the  eyes  of  the  pupils,  the 
correction  of  the  same;  to  assure  a  constant  attention  by  a  special 
system  of  interrogations  addressed  to  each  pui)il  and  to  all  at  the 
same  time.  Each  pupil  has  a  blackboard,  chalk,  and  an  eraser.  The 
j>roblem  or  question  is  given  by  the  teacher,  and  all  work  out  the  same 
problem  or  write  the  answer  to  the  same  question  simultaneously.  After 
n  specified  time  all  must  stop  work,  when  the  work  is  examined  and 
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the  corrections  explained  to  all  pupils.  This  system  allows  no  lagging 
and  compels  each  pupil  to  be  constantly  aetive.  It  creates  an  entliu- 
8ia«m  for  quick,  careful  work,  which  in  business  life  is  very  advan- 
tageons. 

In  drawing,  also,  a  peculiar  method  is  adopted,  that  of  Dupasquier. 
Pupils  never  copy  drawings.  The  pupils  are  ranged  in  a  circle  around 
a  model  in  such  a  way  that  the  perspective  is  different  for  each  pupil. 
The  models  consist  of  plane  figures  represented  by  wire,  then  cubes, 
cylinders,  columns,  and  finally  complete  machinery.  The  drawings 
are  executed  in  chalk  on  blackboards,  and  in  pencil,  ink,  and  water 
color  on  paper. 

In  chemistry  the  instruction  is  theoretical  and  practical  and  com- 
prises both  the  mineral  and  organic,  with  the  applications  to  the  vari- 
ons  industries,  particularly  dyeing. 

In  the  courses  in  physics  and  natural  sciences  the  lessons  are  accom- 
panied by  the  exhibition  of  apparatus  or  samples,  or  by  drawings  on 
^blackboards. 

COimSB  OF  STUDY  FOR  BOYS  IN  LA  MARTINlfeRE  SCHOOL,  LYONS. 


Hours  per  week. 

Subject. 

Prepara- 
tory class. 

First  year.                          Second  year. 

Third 



Section  1. 

Section  2. 

Section  3.   Section  1. 

Section  2. 

year. 

p^J^VkeeDinir .. . .... . . . 

2 

2 

2 

S^ioiUatSn....:;...... 

6i 

rv*^'«^istrv 

2 

10 

2 
10 

2 

10 

10 
3 

6i 
10 

3 

Pi 

gr^^^ing:. ::::... 

10 

12* 

5*»^iuh . 



1 

rs^^^^granhv 

1 

4 
1 

1* 

S-T^mmur 

6 
2 
0 

2 

5 

3 
2i 

4 
2 

4 
2 
8i 

4 

S*^tery 

2i 

P^tJiematics 

8* 

^.^^unanahiD 

^i»;r8i«  .-:.::..-.:. 

1 

1 

•i^i 

^C^^tlcaleconomv. ..... 

1* 

^^alinir -. 

8 

_^ 

l^w :::::: :;:::;... 

1 

1 

^t&opirork         

1                  3i 

3 

H 

^'^^flp  work  or  weaviDg . 

3 

3 

3 

t 

Total 

37^                374 

37i 

871                404 

404                   44» 

"'  ■ 

'  ■ 

The  attendance  of  each  section  is  from  80  to  100  pupils. 

^e  graduates  of  the  school  at  once  obtain  positions,  as  the  applica- 
^0118  of  employers  for  young  men  exceed  the  number  of  graduates. 
Tte  proportion  of  ofi'ers  for  employment  is  as  follows :  For  commerce,  85 
P<^rcent.;  engineers,  architects, or  mechanics,  7  percent.;  chemical  in- 
dustries, 1  per  cent.;  various  industries,  7  per  cent. 

bistruction  is  gratuitous.  The  school  admits  only  day  pupils.  The 
^ge  of  candidates  must  be  13  years  for  the  school  proper,  and  12  years 
to  the  preparatory  class.  About  300  pupils  are  admitted  annually 
^7  competitive  examination  in  such  branches  as  are  taught  in  the 
^fementary  primary  schools.  About  one-third  of  this  number  falls  out 
at  tbe  end  of  the  first  year  and  about  one-half  of  the  remainder  at  the 
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end  of  tke  second  year,  either  for  voluntary  reasons  or  on  account  of 
incompetence. 

The  administration  of  La  Martini^re  School  is  carried  on  by  a  com- 
mittee of  seven  members  named  by  the  municipal  council  of  Lyons. 
The  mayor  of  Lyons  is  ex  officio  president  of  the  committee  and  chooses 
the  active  president,  vice-president,  and  secretary  of  the  committee. 

The  administrative  committee  (or  board)  prepares  the  budget  to  be 
submitted  to  the  municipal  council,  makes  and  revokes  all  appoint- 
ments except  that  of  the  director,  fixes  salaries,  prepares  the  plans  of 
study,  programmes,  and  regulations,  and  discusses  all  questions  relat- 
ing to  the  school.  The  director  of  the  school  is  named  by  the  mayor 
of  Lyons.  The  members  of  the  committee  are  generally  the  most  prom- 
inent men  of  the  city  engaged  in  commerce,  industry,  or  science. 

A  jury  composed  of  merchants,  manufacturers,  artists,  and  pro- 
fessors, none  of  whom  are  directly  connected  with  the  school,  conduct 
the  final  examinations,  after  which  generally  50  or  GO  diplomas  are 
annually  distributed. 

In  1885-'86  the  receipts  from  interest  on  donations  and  bequests 
aggregated  150,2164  francs  (828,991.74).  Of  this  sum  the  General 
Martin  fund  yielded  110,169  francs  ($21,262.62);  others,  40,047^  francs 
($7,729.12). 

This  school  is  under  the  direction  of  M.  Lang,  and  is  unquestionably 
the  best  normal  training  school  in  France. 

Complete  statistics  of  the  occupations  taken  up  by  the  students  and 
graduates  of  this  school  have  never  been  gathered.  The  exx)erieuce  of 
the  director,  which  covers  nearly  twenty  years,  is  that  25  per  cent,  only 
pursue  some  technical  vocation  for  a  livelihood.  The  rest  drift  into 
commerce  in  one  capacity  or  another. 

There  is  probably  a  reason  for  the  low  percentage  of  those  entering 
industry  in  the  fact  that  Lyons  is  above  all  a  city  given  up  to  commerce 
in  silk.  A  very  large  number  of  graduates  enter  some  of  these  silk 
houses  in  one  capacity  or  another. 

DIVISION  FOR  GIRLS. 

This  division  of  the  school  aims  to  give  to  girls  of  working  people 
an  apprenticeship  in  a  trade,,  and  at  the  same  time  a  general  educatiou. 
It  differs  in  this  respect  from  the  division  for  boys. 

General  instruction  comprises  penmanship,  grammar,  history  and 
geography,  mathematics,  physics,  chemistry,  drawing,  domestic  econ- 
omy, and  manual  work.  The  class  exercises  are  conducted  aceording 
to  the  same  peculiar  methods  as  in  the  division  for  boys,  and,  in  most 
cases,  by  the  same  teachers. 

The  special  instruction  includes  four  branches,  or  sections,  as  follows: 

Section  of  commerce:  Special  subjects,  penmanship,  bookkeeping, 
and  English.  » 

Section  of  industrial  drawing:  Drawing  with  practical  applications 
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industries,  preparing  cards  for  looms,  composition  of  designs,  litlio- 
[grapliy.  etc.  A  subdivision  of  this  section  covers  embroidery  for  gar- 
mttits,  furniture,  churcli  ornamentation,  etc. 

Sectioa  for  ladies'  tailoring :  Sewing  by  band  and  machine,  cloak 
and  dressmaking  (taking  measurements,  cutting,  and  finisbing),  and 
aD  that  relates  to  a  comi)lete  apprenticesliip  of  the  trade  of  ladies'  tai- 
loring. 

On  being  admitted  pupils  have  the  option  of  choosing  their  professions. 
The  apprenticeship  is  for  three  years.  All  pupils  must  take  the  gen- 
eral coarse  of  instruction,  and  none  can  do  that  without  at  the  same 
time  following  one  of  the  special  courses. 

The  following  table  shows  the  hours  per  week  given  to  the  various 
branches  of  instruction  in  the  several  courses: 


COURSE  OF  STUDY  FOR  GTKLS  IN  LA  MABTDTEftRE  SCHOOL, 

LYONS. 

Hours  per  vroek. 

Sa^ect. 

Commercial. 

Embroidery. 

lud  OS  trial  draw- 
ing. 

Ladies'  tailoring. 

First 
year. 

Sec- 
ond 
3  ear. 

Tliird 
year. 

First 
year. 

Sec- 
ond 
year. 

Third 
year. 

First 
year. 

Sec- 
ond 
year. 

Third 
year. 

First 
year. 

Sec- 
ond 

vear. 

• 

Tliird 
>car. 

Bookkeeping 

4 

4 

e 

1 

1 

2 

Chemistrr . 

1 

1 
9 

1 
1 
2 

1 

^'"''••tic'econoin  Y 

1 

^winjr.r^ 

2 

2 

9 
10| 

12J 
16 

m 

19J 

2 

2 

2 

Embroiderr' 

Eflslish....      

8 
5 
3 
3 

4 

11 
5 
3 
3 
2 
1 
2 

3 
3 
3 

GnimiDtr 

5 
8 
3 
2 

5 
8 
3 
1 
1 

4 
3 
3 
1 

5 
3 
3 
2 

5 
3 
8 
1 
1 

4 
3 
3 

1 

5 
3 
3 
2 

5 
3 
3 

1 
1 

4 

te.i^^?''''^'' 

3 
3 

f^Bianahin 

1 

?^y''ici...i:::;:::::::: 

Jseviig 

3 

2 

^!"»g(taUorinK)!!I 

10 

7i 

10 

7i 

10 

Xiilorinir.         ^ 

^ 

Total 

32 

33 

32| 

32| 

41* 

32^ 

32^ 

32^ 

15 

32J 

32| 

32i 

— _ 

There  are  also  classes  in  ironing  on  Mondays  and  Fridays. 
Tte  attendance  at  the  close  of  the  year  1891  was  85  pupils  in  the 
first  year's  class,  50  pupils  in  the  second  year's  class,  and  35  pupils  in  the 
third  year's  class.    Several  who  have  passed  through  the  school  remain 
for  farther  practice,  in  addition  to  the  above. 

I^npils  who  complete  the  courses  of  instruction  satisfactorily  receive 
^Momas.  The  administration  of  the  school  interests  itself  in  finding 
positions  for  such  graduates.  They  find  employment  very  easily,  as  a 
^^in  occupations  for  which  they  have  been  trained. 

Papils  are  admitted  at  the  age  of  12  years,  upon  leaving  the  pri- 
mary schools.  Instruction  is  gratuitous.  The  work  done  is  for  pa- 
^ns,  or  is  sold.  Graduates  who  desire  to  continue  their  practical  edu- 
cation may  bring  their  own  work  with  them,  perform  it  under  the  su- 
pervision of  the  teacher,  but  retain  the  same  for  their  own  benefit  or  use. 
This  school  is  under  the  same  management  as  the  division  for  boys. 
The  principal  of  this  school  has  the  rank  of  assistant  director. 
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INSTXTUnON  LIVBT,  NANTES. 

This  institution  was  founded  in  1846  by  M.  B.  Livet,  the  present 
proprietor.  It  has  for  its  object  the  training  of  young  men,  destined 
for  commercial  and  industrial  pursuits,  for  the  marine,  and  for  the  pub- 
lic and  priv^tte  administrative  service. 

The  instruction  is  given  to  three  divisions  of  pupils,  as  follows:  The 
])reparatory  division,  for  pupils  from  6  to  8  years  of  age,  requiring  two 
year«j  the  elementary  course,  foi*  pupils  from  8  to  12  years  of  age, 
requiring  four  years;  the  division  for  professional  instruction,  for 
pupils  of  12  years  and  over,  requiring  five  and  six  years. 

The  first  two  of  these  divisions  include  such  studies  as  are  taught  iu 
the  primary  schools,  special  features  of  the  former  division  being  ob- 
ject lessons,  and  of  the  latter  division,  drawing  and  modelling. 

The  instruction  given  to  pupils  of  the  professional  division  comprises 
such  studies  as  are  taught  in  the  advanced  primaiy  schools  of  France, 
together  with  technical  branches.  This  division  is  again  subdivided 
into  two  principal  sections— one  for  commerce,  and  the  other  for  the  in- 
dustries. 

•   Following  are  the  studies  taught  in  each  of  these  two  sections,  with  , 
the  number  of  hours  per  week  devoted  to  each : 

COURSE  or  STUDY  IN  THE  INSTITUTION  LIVET,  NANTES. 

IndxtttritU  section. 


Sul^ect. 


Ethics 

yrench  langungo 

Li  torature 

H  istory  and  geography 

Hathcinatics 

Mechanics 

Physics  and  chemistry 

Study  of  steam  eugiues 

Nataral  history 

Bookkeeping 

CaUigrnphy 

English  language 

Linear  and  ornamental  drawing. 

Artistic  designing 

Shop  work 


Total 


Hours  per  week. 


rirst 
year. 


1 

4 
3 
4 
8 


1 
1 
2 
2 

4 
3 

4 


Second 
year. 


1 
3 
2 
3 
8 


1 
1 


6 

3 

10 

41 


Thirtl 
year. 


1 
3 
2 
3 
8 


8 

3 

10 

43 


Foarth 
year. 


1 
2 


6 
2 
2 

8 


6 

i? 

44 


Fifth 
year. 


1 
2 


6 
4 
2 
4 


8 
17 
44 
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COURSE  OF  STUDY  IN  THE  INSTITUTION  LI  VET,  NA  NTES-Concladed.  ^ 

Commereial  ieetUm. 


Subject. 


«lhk« 

IVeikch  lasguage 

Trench  literatiire 

Biatory  and  geography 

Vatbematics 

M«chanicfl 

?b7»C8  and  chemistiy 

VitTinl  history 

Chemical  masipixliitioiiB 

Legiilation 

CQmmerdil  accounting  and  bookkeep« 

KigUah  Ungnago 

Gensui  language 

WUgraphy 

luear  drawing 

Artiatic  deifigiung 

Total  maaic 

ftwpwork 


Total 


Hour*  per  week. 


First 
year. 


1 
6 
3 
3 

e 


2 
1 


4 
3 
2 
8 
3 
1 


89 


Second 
year. 


1 
8 
3 
3 
G 


3 
1 


4 
3 
2 

4 
4 
1 


42 


Third 
year. 


1 
3 

4 
3 
7 


8 
1 


1 

4 
4 
1 


Fourth 
year. 


Fifth 
year. 


1 
2 
4 

4 
6 


4 
1 


1 
1 

6 
8 


4 
2 
1 
8 


42 


42 


1 
1 
5 
3 
7 
2 
4 
2 
8 
1 
1 

5 
3 


2 
2 


42 


Sixth 
year. 


1 
1 
« 
3 
8 
2 
6 
2 
3 
L 
1 

5 
3 


42 


The  professional  division  also  comprises  a  section  for  engineers  for 
the  marine  service,  a  school  of  watchmaking,  and  special  classes  in 
which  papils  are  prepared  for  the  national  schools  of  arts  and  trades, 
the  schools  of  fine  arts,  the  schools  of  architecture,  schools  of  agri- 
culture, veterinary  schools,  and  the  school  of  mines  at  Saint-Etienne. 

The  pupils  of  the  section  for  engineers  for  the  marine  service  pass 
four  hours  per  day  at  the  workshops;  the  rest  of  the  time  is  exclusively 
devoted  to  the  study  of  drawing  and  other  subjects  useful  for  the  pro- 
fession, French  language,  English  language,  industrial  economy,  pure 
mathematics  (arithmetic,  algebra,  etc.),  and  applied  mathematics  (me- 
chanics, physics,  etc.).  Several  special  professors  are  employed  for 
this  section.  The  final  examinations  of  this  section  are  conducted  and 
the  prizes  awarded  by  a  board  appointed  by  the  minister  of  marine  and 
^^  the  colonies.    This  gives  official  recognition  to  the  examinations, 

and  graduates  are  eligible  to  the  grade  of  student  engineers  of  the 

navy. 

In  the  watchmaking  school,  which  has  existed  since  1878,  the  pupils 
•re  occupied  four  hours  per  day  at  practical  watchmaking.  The  rest 
^^  the  time  is  devoted  to  theoretical  studies,  principally  mechanics. 

^upils  preparing  for  the  other  schools  mentioned  above  take  the 
^^S^ular  professional  course  of  study,  with  such  slight  variations  in 
^^liual   and   theoretical    work    as  will  fit   them    for    the   required 
^^^niinations. 

.   A  gymnasium  is  attached  to  the  school  for  the  use  of  pupils,  and  mil- 

^i*y  exercises  are  given  according  to  government  regulations. 

^he  linear  drawing  of  the  industrial  section  is  at  once  theoretical 

*^<1  practical.    Pupils  are  taught  in  drawing  geometrical  plans,  trac- 

^^,  executing  plans  of  machinery  (often   very  complicated)  of  which 

Br  Ex.  65 '-18 
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they  previously  make  sketches  from  the  models,  being  instructed  at  the 
same  time  in  the  uses  of  the  diflerent  pieces.  All  objects  are  drawn 
from  nature  either  in  the  shops  of  the  school  or  of  city  establishments, 
or  from  casts  or  patterns. 

The  cooise  comprises  also  architeetnre,  applied  building  construc- 
tion, ships,  etc.;  it  i)ermits  the  graduate  to  take  a  position  in  an  estab- 
lishment for  construction  of  machinery,  in  an  architect's  office,  etc. 

The  workshops,  covering  800  square  metres,  are  completely  furnislied 
with  tools  and  machinery,  a  steam  engine,  etc.,  and  comprise  a  shop 
for  fitting  (mechanics),  one  for  turning,  one  for  foundery  work,  and  one 
for  (;ari>entry  and  i)atternmaking.  There  is  also  a  special  hall  for  clay 
modelling.    Special  teachers  are  employed  for  each  of  these  sliops. 

The  attendance  averages  about  600  pupils,  most  of  whom  are  in  the 
professional  division. 

The  tuition  i>er  year  is  as  follows : 

For  boarders:  Preparatory  division,  600  franca ($115.80) 5  elemeutarj'' 
division,  700  francs  ($135.10) ;  x)rofessional  division,  800  francs  ($154.40). 

For  day  boarders:  Preparatory  division,  300  francs  ($57.90);  middle 
division,  350  francs  ($67.55);  superior  division,  400  francs  ($77.20). 

For  pupils  without  any  board :  Preparatory,  100  francs  ($19.30) ;  120 
francs  ($23.10);  150  francs  ($28.95). 

Sixty  francs  ($11.58)  per  year,  extra,  is  charged  for  manual  training, 
from  12  to  30  francs  ($2.32  to  $5.79)  per  year  for  class  and  drawing  ma- 
terials, 2  francs  (39  cents)  for  military  exercises  and  gymnasium. 

The  course  in  watchmaking  costs  200  francs  ($38.60)  per  year  for  in- 
struction, and  50  francs  ($9.65)  for  materials. 

Pupils  must,  upon  being  admitted,  present  their  certificates  of  birth, 
vaccination,  and  good  conduct.  Candidates  pass  examinations  accord- 
ing to  the  grade  which  they  desire  to  enter. 

The  school  is  entirely  private,  being  supported  by  tuition  fees.  A 
sh'ght  income  is  derived  from  the  sale  of  tools,  machinery,  etc.,  made 
by  the  pupils.  Some  free  scholarships  were  created  by  subsidies  from 
the  ministries  of  public  instruction,  of  the  marine,  and  of  commerce, 
industries,  and  the  colonies  of  the  national  government,  and  from  some 
of  tlie  neighboring  departments. 

The  administration  of  the  school  is  in  the  hands  of  M.  Livet  and 
his  assistants.  There  are  21  teachers  in  the  middle  and  superior  divis- 
ions, and  6  teachers  in  the  preparatory  division,  for  class  instruction; 
5  siiecialists,  for  technical  instruction;  6  overseers,  and  9  instructors 
for  optional  branches,  as  music,  fencing,  dancing,  etc. 
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WCUPATlOXv^  OF  KX-STUDENTS  OF  THE  INSTITUTION  LIVET,  KANTES. 


f ,. 

TitduHtrlal 
ocru^iHtitniK. 

CcmnnerciAl 
occnpatiunit. 

Government  sei^ico. 

Btodents  veterinary 
school  ofngiicilture. 

Nsinber. 

20 
21 
21 
10 
29 
2'J 
Z2 
37 
29 
32 
38 
44 
58 
65 
67 
66 
69 

Perceut. 

Nnmber. 

Pot  ctot. 

Xuniber. 

PerocnL 

Nuiub«r. 

Per  cent. 

ISTo ' 

42.5 
48.8 
36.2 
39.6 
45.3 
49.0 
45.1 
52.9 
42.7 
49.2 
50.0 
47.8 
92.7 
50.4 
50.0 
49.6 
50.4 

21 
15 
27 
23 
28 
24 
26 
26 
28 
25 
32 
38 
44 
fil 
54 
56 
55 

44.7 
ai.9 
46.6 
47.9 
4^.8 
45.3 
36.6 
H7.1 
41.2 
38.5 
42.1 
41.3 
46.0 
39.5 
40. 3 
42.1 
40.1 

■  ■                           1 

6 
5 

10 
6 
7 
3 

11 
6 
9 
7 
4 
G 
5 
8 
9 
7 

10 

12. 8 

11.6 

17.2 

12.5 

10.9 

5.7 

15.5 

8  6 

13.2 

10.8 

5.3 

0.5 

4.6 

6.2 

6.7 

5.3 

7.3 

W7G 

1877 

2 

4.7 

]^8 

1S70 

LSSO 

l»*5l 

1S82 

i«n 

ISBi. 

IftSS 

isas 

1S*<7 

iss^ 

1889 

1«W 

ISOl 

2 

1 

2 

1 
o 

4 

n 

5 
4 
4 

3 

2.8 
1.4 
2.0 
1.5 
2.<5 
4.4 
2.7 
3.9 
3.0 
H.O 
2.2 

Total.... 

673  j            48. 1 

573 

41.0 

119 

8.5 

33                   2. 4 

APPRXSNTICESHIP  IN  FRANCE. 

Although  there  exist  a  large  number  of  schools  especially  devoted 
to  tiade  education,  it  is  still  held  by  many  to  be  the  best  course  to 
apprentice  children  during  a  certain  time  to  an  employer  who  will 
instruct  them  in  all  the  details  of  his  trade. 

Tbe  engagement  of  an  apprentice  is  not,  as  in  the  case  of  a  workman, 
tenniflable  at  pleasure.  It  is  made  for  a  definite  time,  and  before  its 
^^iration  it  is  illegal  for  either  the  patron  to  dismiss  the  apprentice 
^^  for  the  latter  to  leave  his  patron. 

This  contract  which  exists  between  the  patron  and  the  apprentice, 

^presented  by  his  parents,  only  becomes  definite  after  two  months. 

^'hin  |)eriod,  called  the  time  of  trial,  is  accorded  by  law  in  order  to 

permit  each  party  to  determine  whether  it  is  for  his  interest  to  continue 

^^«  connection.    These  contracts  are  written  by  notaries,  recorders  of 

wie  oameil  des  prud^hommesj  or  by  justices  of  the  peace.    They  stii>ulate 

f^y  conditions  not  in  violation  of  the  law  of  February  22, 1851,  coneern- 

'^^  apprentices,  or  that  of  1874  on  the  employment  of  children  in  fac- 

^'^ies.    Inspectors  enforce  the  provisions  of  these  laws.    Any  disputes 

'^'^ch  may  arise,  regarding  the  contract,  are  heard  by  the  conseil  des 

^^^hommes^  or  by  a  justice  of  the  peace.    If  the  dispute  is  over  a 

'*^l)al  agreement  the  conditions  are  presumed  to  be  those  of  local 

^ge.    Judgment  for  damages  will  run  for  thirty  years. 

"i^he  duration  of  apprenticeship  is  not  always  the  same.    The  age, 

^^or  instruction,  physical  development,  aptitude,  and  nature  of  the 

^^de  genes*ally  determine  the  duration.    Local  customs  and  habits  of 

^^ployers  differ  greatly  on  this  point. 

In  all  professions  the  workshop  is  the  best  place  for  apprentices  to 
*^»na  their  trades,  provided  tiiey  receive  proper  attention  and  are  not 
^ade  mere  eirand  boys  j  but  there  are  many  details  of  theory  necessary 
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for  a  complete  education  which  they  are  unable  to  receive  in  shops, 
Besides  performing  the  work  a  workman  should  be  able  to  put  on 
paper  the  plans  of  the  objects  he  executes.  To  enable  apprentices  to 
acquire  this  knowledge  many  employers  have  annexed  appropriate 
Courses  of  instruction  to  their  industries. 

TRADE  SCHOOLS  AT  PABIS. 

At  Paris  courses  of  this  nature  have  been  established  by  chambers 
of  commerce  of  particular  trades.  They  are  comi^leted  by  examina- 
tions, at  which  prizes  are  generally  distributed.  Loan  libraries  are  also 
attached.    Trades  having  such  schools  at  Paris  are: 

(1)  Jewellery:  A  trade  school  of  design  and  modelling,  founded  by 
the  organized  company  of  jewellers  and  goldsmiths. 

(2)  Imitation  jewellery:  School  of  design  and  modelling,  founded 
by  the  company  of  imitation  jewellery  makers. 

(3)  Bronze  work :  Special  school  of  design  and  modelling  founded 
by  the  company  of  bronze  manufacturers. 

(4)  Coachmakers:  Trade  and  artistic  course  of  coachmaking  for  ap- 
prentices, founded  under  the  patronage  of  the  association  of  coacb. 
makers. 

(5)  Wheelwrights' trade:  Trade  school,  founded  by  the  association  of 
wheelwrights. 

(6)  Boiler  making:  The  association  of  boiler  makers  of  France  have 
established  for  the  department  of  the  Seine  courses  in  boiler  making, 
steam  engines,  and  legislation  concerning  steam  engines,  in  eight  dif- 
ferent quarters  of  Paris. 

(7)  Koofing  and  plumbing:  Trade  courses  established  by  the  asso- 
ciation of  plumbers,  roofers,  and  zinc  workers  of  the  department  of  the 
Seine  include  instruction  in  sanitary  plumbing,  technology,  hygiene 
of  habitations,  drawing,  and  practical  courses  in  lead  and  zinc  work. 

(8)  Roofing  and  plumbing:  A  course  of  theoretical  and  practical 
roofing  and  plumbing,  established  by  the  association  of  roofers  and 
plumbers  of  Paris. 

(9)  Cabinetmaking:  School  of  professional  drawing,  founded  by  the 
Industrial  Patronage  of  Children  in  the  Cabinetmaking  Trade. 

(10)  Flower  and  feather  work:  The  society  for  the  assistance  of  chil- 
dren employed  in  the  flower  and  feather  trade  have  organized  courses 
of  iustniction. 

(11)  Paper  and  cardboard  manufacturing:  Courses  organized  for 
instruction  in  the  art  by  the  association  of  paper  manufacturers. 

(12)  Tapestry:  Courses  by  the  Patrons  of  Tapestry  Apprentices. 

(13)  Carriage  making:  Technical  courses  organized  by  the  associa- 
tion of  carriage  manufacturers. 

There  are  also  in  existence  in  Paris  four  societies  having  for  their 
object  a  general,  in  addition  to  a  special,  instruction  of  apprentices 
and  odnltB.    These  societies  liave  established  numerous  courses  in 
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every  quarter  of  Paris.  The  instruction  is  entirely  gratuitous.  Most 
of  the  instruction  is  devoted  to  literature,  science,  music,  mathematics, 
languages,  and  elementary  studies.  The  following  technical  subjects 
are  also  treated  by  the  societies  named: 

(1)  Society  for  Elementary  Instruction  (for  girls  and  women  only). 
Stenography,  needlework,  cutting  and  finishing  garments,  domestic 
economy,  drawing  and  water  color  painting  applied  to  industrial  and 
decorative  arts,  ceramic  painting,  enamelling,  painting  on  fans,  mod- 
elling, and  engraving  and  etching. 

'(2)  The  Polytechnic  Association  (for  both  sexes)  ."'Modelling,  paint- 
ing on  porcelain  and  on  fans,  construction,  technology,  industrial 
metallurgy,  steam  engines,  style  in  furniture,  practical  mechanics, 
classes  for  metal  workers,  classes  for  masons  and  stone  cutters  (stone 
cutting,  geometry  and  practical  drawing);  for  women  only,  cutting 
garments,  sewing,  millinery,  and  telegraphy. 

(3)  The  Philotechnic  Association  (for  both  sexes) :  Technology,  teleg- 
raphy, stereotomy,  cutting,  sewing,  and  finishing  garments,  cutting 
(for  men's  tailors),  millinery,  special  courses  for  coppersmiths,  fitters, 
firemen  and  mechanics  and  foundery  workers,  cutting  and  sewing  shoes, 
photography,  and  industrial  applications. 

(4)  The  French  Union  of  Young  People  (for  both  sexes) :  Industrial 
chemistry  and  physics,  mechanics  and  applied  sciences,  stenography, 
embroidery  and  sewing,  and  drawing. 

These  courses  are  mostly  given  in  the  evenings  or  on  Sunday  morn- 
ings. 

Considerable  effort  has  been  exercised,  particularly  in  the  last  twenty- 
five  years,  to  raise  the  standard  of  trade  education  in  France.  It  has 
come  from  the  side  of  labor  organizations,  industrial  employers,  trans- 
portation companies,  private  institutions,  religious  and  associated  benevo- 
lence. It  would  be  exceedingly  instructive  to  attempt  a  census  of  these 
activities,  but  lack  of  space  forbids  the  attempt.  Nothing  more  is  pos- 
sible here  than  brief  mention  of  a  few  of  the  more  prominent  agencies. 

OUTENBERa  TYPOGRAPHICAL  SCHOOL,  PARIS. 

This  school  was  founded  in  1886  under  the  patronage  of  the  Printers' 
Union.  The  object  is  to  educate  young  typographers.  Pupils  serve 
either  a  three  years'  apprenticeship  at  the  school,  or  during  apprentice- 
ship at  an  establishment  attend  school  two  consecutive  days  weekly, 
or  if  desirous  of  perfecting  themselves  in  any  particular  branch  of  work 
they  frequent  classes  for  any  period  they  may  desire,  but  not  less  than 
six  months. 

The  school  is  open  eight  and  a  half  hours  daily  throughout  the  year, 
and  trade  instruction  absorbs  six  hours  of  this  period.  Twenty  pupils 
are  in  attendance  at  one  time.  All  of  the  67  who  have  thus  far  gradu- 
ated have  entered  into  positions  found  for  them  by  the  Printers'  Union. 
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Tuition  is  free  to  the  first  class  of  pupils,  viz.,  those  who  serve  a  three 
years'  apprenticeship  at  the  sohooL  A  certificate  of  primary  Vacation 
is  the  principal  and  indispensable  reqnirement  of  admission. 

i 

TRADS  SCHOOXa  OF  THB  CHAIZ  FRnrnNO  COBSPAinr,  PARia 

This  school  was  founded  by  the  company  in  1863  with  the  object  of 
educating  skilled  workmen  for  all  branches  of  the  company's  service. 
The  course  extends  over  four  years.  This  is  one  year  more  than  is  re- 
quired for  ordinary  apprenticeships,  as  the  scope  of  the  work  is  macb 
greater  and  much  of  the  time  is  spent  in  class  instruction. 

Pupils  must  be  at  least  13  years  of  age  to  be  admitted.  They  must  be 
introduced  by  their  parents  or  guardians  and  must  produce  the  following 
papers:  Their  birth  certificates;  a  certificate  of  primary  education  at- 
tested by  the  mayor;  a  certificate  of  release  in  case  they  are  already 
apprenticed  elsewhere.  On  entering  the  apprentices  submit  to  an  ex- 
amination covering  the  prbnary  branches.  They  are  then  assigned  to 
such  branches  as  they  appear  to  be  best  fitted  for.  For  compositors 
and  lithographers  the  examination  is  comi>etitive  and  takes  place  once 
every  year.  On  an  average  the  number  of  comiietitors  is  six  times  as 
great  as  the  number  of  vacancies.  Only  ten  pupils  are  received  an- 
nually. Oue  hour  daily  is  devoted  to  instruction  in  the  intellectual 
branches;  tlie  rest  of  the  time  is  given  up  to  manual  instruction  and 
practice.  Tlie  theoretical  work  includes  reading,  writing,  and  compo- 
sition in  the  French  language,  and  such  instruction  as  will  impart  an 
understanding  of  the  letters,  words,  etc.,  of  the  English,  German,  Greek, 
and  Latin  languages,  both  printed  and  written;  the  letters,  figures^ 
signs,  etc.,  of  higher  mathematics,  besides  class  instruction  in  history, 
geography,  mathematics,  physics,  punctuation  and  grammar,  and  theory 
of  printing,  all  of  which  are  directed  especially  to  thdr  practical  appli- 
cation. 

Pupils  pay  no  tuition.  On  the  contrary  they  are  paid  while  serv- 
ing this  apprenticeship,  according  to  the  following  scale:  Compositors 
and  lithographers,  first  six  months,  nothing;  second  six  months,  60  cen- 
times (10  cents)  per  day;  during  second  year,  1  franc  (19  cents)  per 
day;  during  third  year,  1  franc  50  centimes  (29  cents)  per  day;  during 
fourth  year,  2  francs  (39  cents)  per  day.  Printers  and  others  doin^ 
mechanical  work  obtain,  during  first  four  months,  75  centimes  (14  cents) 
l>er  day;  second  period  of  four  months,  1  fraaic  (19  cents)  i^er  day;  third 
period  of  four  months,  1  franc  25  centimes  (24  cents)  per  day;  after  one 
year  1  franc  50  centimes  (29  cents)  per  day,  increasing  25  centimes  (5 
cents)  per  day  every  four  months  until  the  apprenticeship  is  finished. 

The  boys  receive  the  pay  of  skilled  workmen  as  soon  as  they  gradu- 
ate. Of  the  250  who  have  been  trained  in  this  school  since  the  begin- 
ning about  200  £u*e  now  in  the  employ  of  the  company  as  compositors. 
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lithographers,  engravers,  pressiueiK  book-biuders,  and  office  employes. 
Ikring  the  past  five  or  six  years  all  beginners  in  the  service  of  the 
compaay  have  been  graduates  of  the  a|)prentiQeship  school.  No  vacan- 
cies in  higher  positions,  such  as  foremen,  office  eini>loy4s,  or  other 
officers  of  the  establishment,  are  filled  by  any  others  than  graduates  of 
tlie  schooL  ]^early  all  the  higher  positions  in  the  offices  and  workshops 
from  the  proprietor  down  are  filled  by  graduates.  All  positions  are 
open  to  them.  Few  of  these  workmen  leave  the  service  of  the  company, 
and  then  it  is  to  accept  positions  of  importance  in  other  establishments 
or  to  become  proprietors  themselves. 

The  secretary,  M.  Berger,  adds  in  regard  to  the  ^Sect  of  the  school 
^d  itB  vsJue  to  the  company :  ^It  has  increased  the  quantity,  quality, 
and  artiMtic  value  of  our  work.  All  our  student  workmen  are  so  much 
more  valuable  to  us  that  we  consider  the  heavy  expense  of  maintain- 
ing a  school  with  the  necessary  faculty  of  teachers,  the  materials,  etc., 
as  insignificant  in  comparison  with  the  effects  such  instruction  has 
iipon  the  value  of  our  workmen.'^ 

SCHOOIi  OF  THE  EASTERN  RAILVTA?  COMPANT,  PARIS. 

This  school  {JScole  ProfessionneUe  du  Cliemin  de  Fer  de  VJEst)  had  its 
beginiiiHg  in  1852,  but  the  present  organization  dates  from  1884.  The 
ohject  of  the  school  is  to  produce  skilled  mechanics  for  the  company's 
sliops^  and  to  afford  the  sons  of  its  workiugmen  an  opportunity  to  learn 
a  useful  trade.  Admission  to  the  school  is  not  strictly  confined  to  the 
sous  of  workiugmen  employed  by  the  company,  but  by  far  the  larger 
Pi'oiKMrtii^)  of  the  students  are  such. 

The  course  of  instruction  is  for  four  years,  and  embraces  reading, 
writiagj  ^>elling,  grammar,  history,  geography,  arithmetic,  physics, 
^k^istry,  mechanies,  desi^,  and  instruction  in  that  trade  for  which 
^e  student  shows  preference  and  aptitude.  Four  hours  each  day  are 
devoted  to  theoretical  instruction  and  five  hours  to  practical  work  in 
^^^  company's  shops. 

'^he  total  number  of  students  who  have  been  and  are  now  being  in- 
structed is  248,  of  whom  about  200  have  completed  the  course.  Mechan- 
^  for  the  company's  shops  are  entirely  recruited  from  the  graduates 
^^^hisand  other  schools  of  the  company,  but  no  obligation  rests  on 
^^  student  to  enter  the  company's  employ  after  having  comi^leted  his 
^^^'irse  of  instruction. 

^^^  school,  including  books  and  one  meal  (luncheon),  is  free  to  such 

^  ftUfii  the  requirements  of  admission,  and,  in  addition,  the  students 

^^  paid  a  wage  of  10  cents  each  school  day,  commencing  with  the  date 

^beir  entrance  into  the  school.    This  wage  is  increased  5  cents 

^*"  ^y  each  six  months  if  the  instructor  in  the  shops  recommends  it. 

^^PpUcants  for  admission  must  be  13  years  old,  and  must  have  a  cer- 

^^^^tefrom  an  instructor  that  they  have  acquired  the  rudiments  of  in- 
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struction  of  a  primary  school.  They  must  present  a  physician's  cer- 
tificate showing  that  they  are  physically  able  to  follow  a  trade  in  the 
company's  shops.  They  must  also  pass  an  examination  in  the  rudi- 
ments of  arithmetic. 

Other  schools,  or  special  courses,  are  conducted  by  this  company  in 
the  large  workshops  at  La  Villette,  Eomilly,  Epernay^  and  Mohon. 

TRADE  SCHOOL  OF  THE  NORTHERN  RAILWAY  COMPANY;  PARIS. 

Another  practically  similar  school  exists  in  connection  with  the 
Northern  Railway.  It  was  founded  in  1883  and  has  been  attended  by 
about  170  students,  two-thirds  of  whom  have  remained  to  graduate. 
Only  sons  of  the  company's  employes  are  admitted.  Results  have 
been  thoroughly  satisfactory. 

TRADE  SCHOOL  FOR  TAILORS'  APPRENTICES,   PARIS. 

This  school  was  founded  in  1881  by  the  Society  of  Tailo^rs  of  Pari^* 
The  object  of  the  school  is  to  form  good  workmen,  and  to  raise  tl>^ 
standard  of  hand  work,  which  had  been  greatly  neglected  since  the  i  ^ 
troduction  of  the  sewing  machine. 

The  duration  of  the  studies  is  for  three  years.    The  children  receiv 
at  first,  an  elementary  idea  concerning  sewing,  and  gradually  increasln 
the  scope  of  work,  they  take  part  finally  in  the  making  of  gannents  o 
all  kinds. 

The  school  is  in  session  ten  hours  per  day.  One  hour  is  devoted  to 
X)rimary  instruction,  and  the  rest  to  practical  work.  The  pupils  are 
organized  into  groups  of  four  or  five  apprentices,  each  group  having  its 
own  instructor.  The  articles  made,  such  as  suits,  coats,  overcoats,  etc., 
are  never  transferred  from  one  place  to  another,  but  remain  in  the  same 
gi'oup  from  the  beginning  until  they  are  finished.  Care  is  taken  to 
give  each  apprentice  experience  in  every  detail  of  the  work.  The  work 
is  all  done  by  hand  until  the  end  of  the  third  year,  when  machine  work 
is  done. 

The  school  began  in  1881  with  8  apprentices  and  2  instructors;  in 
1891  there  were  40  apprentices  and  8  teachers.  About  180  young  men 
have  finished  their  apprenticeships,  and  are  all  occupied  in  the  pro- 
fession. 

Tuition  is  gratuitous  to  the  children  of  poor  parents;  those  in  better 
circumstances  must  pay  a  fee. 

The  apprentices  receive  a  compensation  of  1  franc  (19  cents)  per  week 
the  first  year,  2  francs  (39  cents)  the  second  year,  and  3  francs  (58  cents) 
the  third  year,  but  these  amounts  are  retained  until  the  end  of  the  ap- 
prenticeship, when  they  are  paid  out  in  full.  The  compensation  is, 
however,  only  paid  when  the  work  and  conduct  of  the  pupil  has  been 
entirely  satisfactory  during  the  week.    In  addition  to  the  above  ap- 
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prentices  of  special  merit  receive  every  Saturday  26  to  76  centimes 
(6  to  14  cents)  pocket  money.  TJie  pupUs  lunch  at  the  school,  the 
meals  being  furnished  gratuitously. 

The  school  is  maintained  and  administered  by  the  Association  of 
Tailors  of  Paris. 

TRADE  SCHOOL  FOR  "WATCBiMAKING,  PARIS. 

The  school  for  watchmaking  at  Paris  was  founded  as  a  private  insti- 
tution in  1880.  The  object  of  the  school  is:  To  form  proficient  work- 
men in  the  various  branches  of  the  manufacture  of  watches,  clocks, 
and  timepieces  of  precision^  to  give  a  good  professional  and  scientific 
instruction  to  young  men,  who  desire  to  practise  the  art  of  watch- 
making; to  give  an  opportunity  to  young  workmen  and  apprentices, 
who  have  already  served  an  apprenticeship,  to  perfect  themselves 
theoretically  and  practically  in  certain  parts  of  the  trade,  in  regulat- 
ing, in  adjusting,  and  in  repairing. 

The  period  of  apprenticeship  is  four  years.  Theoretical  instruction 
is  given  for  three  hours  daily  except  Saturdays,  and  shop  work  occupies 
seven  hours  daily. 

Sixty-six  pupils  are  at  present  in  attendance.  Two  hundred  and 
fifty-five  have  graduat^ed,  all  of  whom  have  found  technical  employment. 

Pupils  must  be  13  years  old  to  be  admitted  and  possess  the  certificate 
of  primary  instruction.  Young  men  and  workmen  who  have  served  an 
apprenticeship  of  at  least  two  years  in  another  watchmaking  school 
and  such  workmen  as  desire  to  perfect  themselves  in  specific  branches 
may  be  admitted  for  one  year  or  longer. 

The  tuition  is  300  francs  ($57.90)  i^er  year. 

An  excellent  municipal  watchmaking  trade  school  at  Besaugon  and 
a  private  institution  at  Ault  with  the  same  end  in  view  hardly  need 
special  description  after  what  has  already  been  given  for  the  schools 
at  Cluses  and  Paris. 

SCHOOLS  OF  THB  SOCIET7  FOR  THE  INDUSTRIAL  EDUCATION  OF 

WOMEN,  PARIS. 

The  first  of  these  schools  was  founded  in  1864  by  the  Society  for  the 
Industrial  Education  of  Women  Jit  the  initiative  of  Madame  Elisa  Le- 
monnier.  It  was  the  first  industrial  school  for  girls  in  France.  The 
object  of  the  school  is  to  give  to  girls  such  instruction  as  will  enable 
them  to  gain  an  honorable  living. 

The  instruction  does  not  differ  much  from  that  of  the  industrial 
schools  for  girls  maintained  by  the  city  of  Paris.  The  courses  of  in- 
struction comprise  three  years.  They  are  divided  into  general  and 
special  courses. 

The  general  course  comprises:  French  language,  arithmetic,  geom- 
etry, history  and  geography,  applied  sciences,  writing,  and  a  course  in 
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cut'  iug.    This  iastructiou  is  given  from  S^O  to  11.30  a.  m.    Tlie  special 
or  professional  coiirBes  of  &tudy  are  as  follows: 

COMMERCIAL  COURSE. 

Elements  of  bookkeeping,  keeping  the  principal  and  auxiliary  books,  penmanship, 
balances.  BusincKS  forma,  invoices,  statements,  receipts,  acquittances.  Review  of 
the  principles  of  bookkeeping,  complex  business  operations,  balances,  inventories, 
balance  sheets.  Bt»ila«8  of  the  cffc'cts  o€  eoBimeroe.  Cul^tflfltiims  of  commercial 
intercut,  discount,  current  accounts.  General  bookkeeping.  Opening  and  closing 
sctA  of  books.  Foreign  money  caleulations.  Commorcial  and  civil  law.  German 
and  Knglisk  languages. 

f$EWIXG. 

Plain  Rcwing,  such  as  is  done  by  all  the  pupils  of  the  schools.     During  the  first 
year  elementary  work  in  seiving.    The  work  of  the  second  and  third  years  includes 
two  ladies'  dresses  and  one  ehiUVs  costume.    Exercises  in  cutting,  fitting,  and  trim-* 
micg,  repairs,  various  kinds  of  work,  infant  clothes,  etc. 

IXDC8TRIAL  DRAWING. 

Geometrieal  drawing  (descriptive  and  i>erspective).    Drawing  from  copy;  from 

nature.    Anatomy.    History  of  art.    Decorative  composition    (in  copybooks,    al- 

buius,  and  frames). 

PAINTING. 

Painting  on  china:  decorative  panels  (composition  and  execution  done  by  the 
pupils),  flower  pots,  vases,  dishes,  and  various  objects. 

Painting  on  euamol:  enamelled  household  articles,  trays,  £Eincy  boxes,  etc. 

Painting  on  porcelain:  cups,  plates,  plaques,  etc. 

Painting  on  silk :  fans,  screens,  etc. 

Painting  on  wood:  boxes,  etc. 

Painting  on  glass :  church  windows,  etc.  (the  design  and  execution  done  by  the 
pupils). 

Painting  on  ivory:  miniatures, 

-    WOOD  ENGRAVING  AND  CARVING  OP  VARIOUS  KINDS. 

EMBROIDEBT. 

Embroidery:  plain,  in  silk,  in  gold,  etc.,  on  dresses,  drapery,  pincushions  and 
various  objects;  composition  and  embroidery  done  by  the  pupils. 

The  instruction  for  the  si)ecial  courses  is  given  from  12.30  to  5.30 
p.m. 

The  attendance  in  1891  was  as  follows:  The  first  school,  200  pupils; 
the  second,  110  pupils;  and  the  third,  190  pupils. 

The  society  occupies  itself  also  as  much  as  possible  in  finding  posi- 
tions for  the  pux)ils  who  leave  the  school 

The  tuition  is  from  12  to  15  francs  ($2.32  to  $2.90)  per  month.  Free 
scholarships  are  also  given.    The  age  of  admission  is  at  least  12  years. 

The  Ternes  Industrial  School  for  young  women  and  the  Protestant 
Industrial  School  for  young  girls  at  Paris  are  quite  similar  to  those  be- 
longing to  the  Society  for  tlie  Industrial  Education  of  Women,  though 
of  not  quite  the  same  importance. 
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fRADB  SCHOOL  OP  THE  INDUSTIOAL  SOCIETY  OP  SAINT-QUENTIN. 

The  trade  school  of  tlie  Industrial  Society  of  Saint-Queutin  was 
opened  in  1834  with  the  object  of  forming  workmen^  foremen,  and 
technical  directors  for  the  principal  industries  of  the  neighborhood. 
The  period  of  instruction  is  three  years.  Manual  work  includes  wood 
¥ork!md  iron  work  and  the  construcion  of  machin^y  used  inspinning, 
wea?iD^,  and  sugar  making.  The  theoretical  instruction  includes  the 
usual  branches  with  special  attention  giveu  to  drawing  and  mathe- 
matical calculation  of  work  to  be  executed. 

The  present  attendance  numbers  77.  The  70  graduates  since  the 
school  was  founded  immediately  found  suitable  technical  employment 
in  the  vicinity.  Instruction  is  gratuitous  and  candidates  for  admission 
are  received  between  the  ages  of  12  and  16  years. 

Special  industrial  classes  are  held  by  the  Industrial  Society  for  work 
people  of  both  sexes.  They  comprise  instruction  in  hand  and  power 
loom  weaving;  embroidery;  needlework;  industrial  chemistry;  ele- 
mentary physics;  practical  sugar  refining;  practical  mechanics;  in- 
dustrial drawing,  etc.;  enlarging  for  mechanical  embroidery;  drawing 
and  designing  for  the  various  textile  fabrics;  English  language;  Ger- 
man language;  bookkeeping;  industrial  drawing;  agriculture;  and 
application  of  chemistry  to  fertilizing. 

The  following  table  shows  the  distribution  of  classes  and  the  attend- 
ance (January  1892) : 

AnEKDANCB  AND    COUKSE  OF   STUDY  IN    THB   CLASSES  OF   THE   INDUSTKIAL 

SOCIETY  OF  SAINT-QUENTIN. 


Subject. 


Jwvnig,  simple 

".eaving,  power  loom % 

w  eaving,  special,  for  foremen 

Aeemework,  linens,  embroidery,  dresses,  etc. 

««Kiaicil  embroWery 

™tical  methanica 


Keraeutarypliysics 
InonstTlal  cheinistr 


^griculUme 
Hwt.... 


eiuistry 


^P*ri»g  cards  for  rarions  textiles 

P^SQingand  enlutdnc  for  mechanical  embroidery. 
5^?«Wal  drawing  r.... 


^»»Hiealeeoaomv 
S??SP^y»  commercial 
fflJgUA  language 


cSs^^-«o; 


Practical  sugar  refining 


?  Daily  from  7  a.  m.  to  5  p.  m 

Sundays  11  a.  m.  to  noon  .... 

Daily,  8  a.  m.  to  6  p.  m 

Daily,  7  a.  m.  to  7  p.  m 


Lcctnres  delivered  to   working- 
men  on  certain  evenings. 


Sunday  mornings 

Daily,  0  a.  m.  to  noon  and  2  to  5  p. 
m. ;  also  special  evening  classes. 


Instructions  to  workin^nien  at 
times  mo»t  convcnieni— evon- 
iuga  or  Sundays. 


Attendance. 


Varies. 


28 

1,268 
29 


(Varies. 
Varies. 
Varies. 
Varies. 


Varies. 
Varies. 


Varies. 


19 
18 
72 
15 
Gl 


44 

62 

26 
49 
39 
29 
40 


For  those  courses  of  instruction  which  continue  all  day  pupils  need 
^^ly  attend  at  such  times  as  they  can  afford  to  be  absent  from  their 
^»ily  work. 

I^ersons  in  attendance  are  for  the  most  part  workmen  who  are  occupied 
^^  gaining  a  livelihood,  and  who  visit  the  classes,  xvheueyet  tvvxvo.  i^^y- 


284  REPORT   OF    THE   COMMISSIONER   OF   LABOR. 

mits,  in  order  to  perfect  themselves  in  tlieir  own  trade  or  to  leai'n  a 
new  one  if  they  find  themselves  adapted  for  it.  Thus  it  happens  some- 
times that  unskilled  workmen  or  laborers  acquire  a  skilled  profession 
such  as  weaver,  master  weaver,  embroiderer  (mechanical),  draughts- 
man, etc.,  simply  by  making  good  use  of  tlieir  leisure  time. 

All  these  special  courses  are  absolutely  gratuitous  and  are  open  tc 
all  who  desire  to  avail  themselves  of  their  benefits.  On  the  other  hand, 
persons  who  excel  in  their  respective  classes  are  liberally  rewarded 
with  prizes  of  moneyj^  books,  medals,  etc. 

These  courses,  as  well  as  tlie  professional  school  of  the  society,  arc 
under  the  direction  of  a  board  ofadministration  consisting  of  the  mayoi 
of  the  city,  the  president  and  last  ex -president  of  the  chamber  of  com 
mcrce,  who  are  exoffido  members,  and  five  elected  members  of  the 
society.  Each  course  has  a  special  committee  of  surveillance  elected 
ftom  among  the  members  of  the  society.  The  courses  are  supported 
chieflyby  regular  dues  of  the  members  of  this  philanthropic  society, 
and  by  city,  state,  and  department  subsidies. 

At  Reims,  Lyons,  and  Nantes  industrial  societies  maintain  courses 
of  instruction.  All  these  institutions  are  very  similar  to  those  at  Sain^ 
Quentin,  already  described.  Their  work  is  highly  appreciated  and 
excellent  results  are  attained.  At  Lyons  8,012  persons  attended  the 
classes  of  the  Society  for  Trade  Instruction  of  the  Rhone  in  a  single 
year. 

SCHOOL    O^    APPRENTICES    OF    THE    INDUSTRIAL    SOdETT    OF 

NANTES. 

In  this  school  the  instruction  is  given  one  hour  every  morning  before 
the  apprentice  goes  to  the  workshop.  His  term  of  apprenticeship  is 
therefore  lengthened  to  four  years  instead  of  thyee,  as  is  the  local 
custom. 

A  unique  feature  of  the  School  of  Apprentices  of  the  Industrial 
Society  of  Nantes  are  the  conditions  made  by  contract  when  the 
apprentice  is  admitted.  The  pupils  are  indentured  as  apprentices  at 
some  establishment.  The  contract  of  apprenticeship  is  tripartite, 
between  the  president  of  this  society,  the  employer,  and  the  parents  of 
the  boy.  The  Industrial  Society  pays  each  pupil  during  the  continu- 
ance of  this  contract  3  francs  (68  centos)  per  month,  of  which  one-half 
is  put  away  as  savings  for  the  boy,  and  the  other  half  may  be  given  to 
the  parents.  In  addition  CJ  pounds  of  bread  are  furnished  per  week 
to  those  in  need.  The  society  has  surveillance  over  the  pupil,  also  at 
the  workshop,  and  any  breach  of  contract  on  the  part  of  the  api)ren- 
tice,  either  against  the  employer  or  the  school,  may  be  punished  by 
imprisonment  of  the  apprentice  or  by  a  reimbursement  with  interest 
to  the  society  for  the  expenses  to  the  school  caused  by  the  appren- 
tice. The  materials  for  instruction  are  fuinished  gratuitously  by  the 
society. 
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ADVANCED  SCHOOL  OF  COMMERCE  AND  TVEAVING,  L70NS. 

This  school  was  founded  in  1872  by  the  Society  of  Industrial  Sciences 
of  Lyons.    The  division  for  weaving  was  organized  in  1877. 

The  object  of  the  division  for  weaving  is  to  give  a  practical  and  the- 
oretical education  to  such  persons  as  desire  to  occupy  the  higher  posi- 
tions in  weaving  establishments.  This  divison  is  entirely  separated 
from  the  division  for  commeree.    The  course  is  for  one  year  only. 

COUBSE  OF  STUDY  IN  THE  DIVISION  FOE  WEAVIUCJ  OF  THE  ADVANCED  SCHOOL 

OF  COMMERCE  AND  WEAVING,  LYONS. 


Subject. 


Theory  of  weaving  (foiir  parta) 

Practical  work  (pupus  pass  tliroe  months  In  each  shop) 

A  pplied  mechanics — study  of  motors  anil  looms 

Stiuly  of  textile  materials — blcachinp:.  dyeing,  finishing,  etc. 

Dcsijniing  patterns,  etc.,  and  prei>aring  cards 

Buol&keeping 

Total 


Iloiirs 
per  Aveck. 


24 

15 
1 
1 
2 
1 


44 


The  school  possesses  14  hand  looms,  8  power  looms,  7  preparatory  ma- 
chines, and  a  gas  motor. 

The  practical  instruction  is  given  by  foremen  under  the  direction  of 
the  professors,  and  the  theoretical  instruction  by  special  professors. 

During  the  last  three  months  the  pupils,  conducted  by  their  pro- 
fessors, visit  weaving,  dyeing,  and  other  similar  establishments. 

The  school  is  in  session  from  8  to  11  a.  m.,  and  from  1.15  to  5.15  p.  m. 

The  candidate  for  admission  must  be  at  least  16  years  of  age,  and 
must  pass  an  examination.    Foreigners  may.  also  be  admitted. 

The  administration  of  the  school  is  in  the  hands  of  a  board  appointed 
by  the  Society  of  Industrial  Sciences  and  by  the  chamber  of  com- 
merce of  Lyons.  The  annual  expenses  of  this  school  amount  to  116,000 
francs  ($22,388). 

SCHOOL   OF   INDUSTRIAL   CHEMISTR7,  L70NS. 

■v 

The  School  of  Industrial  Chemistry  was  founded  in  1883  under  the 
patronage  of  the  Lyons  chamber  of  commerce. 

The  object  of  the  school  is  to  give  instruction  in  the  theory  and 
practical  application  of  chemistry  to  such  young  men  as  desire  to 
adopt  industrial  pursuits  in  which  such  knowledge  is  necessary.  This 
is  particularly  the  case  in  the  textile  industry  in  the  vicinity  of  Lyons. 

The  (Juration  of  these  studies  is  two  years.  The  instruction  is  both 
oral  and  by  means  of  laboratory  work.  The  best  pupils,  generally  a 
very  small  number,  are  retained  one  or  two  additional  years  for  original 
researches. 

The  oral  lessons  or  lectures  consist  of  organic,  inorganic,  and  indus- 
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trinl  cliemistry,  mineralpgy,  physics  applied  to  cliemistry,  and  exi)eri- 
mental  mechanics. 

The  laboratory  work  is  carried  on  every  day  in  inorganic  chemistry 
during  the  first  year  and  in  organic  chemistry  during  the  second. 
Visits  for  practical  study  are  paid  to  industrial  establishments  in  tlie 
vicinity.  Special  attention  is  paid  to  such  laboratory  work  as  is  most 
useful  to  the  i^upils  for  their  future  vocations.  The  school  is  in  session 
from  6.30  to  11.45  a.  ni.,  and  from  2  to  5.45  p.  m.  All  the  time  not 
required  for  class  instruction  is  devoted  to  laboratory. work. 

The  attendaucc  in  1890  was  28  pupils.  The  yoang  men  who  graduate 
find  positions  very  easily,  and  in  many  cases  arc  engaged  in  advance. 


CHURCH  SCHOOLS  FOR  INDnSTRIAI.  BDUCATTON. 

The  Society  of  Christian  Brothers  has  industrial  schools  in  the  fol- 
lowing cities :  Paris — the  Saint-Nicolas  School  (manual  apprenticeship) ; 
Lyons — ^tbe  La  Salle  School  (manual  training);  Saiut-Etienne — School 
of  Manual  Apprcnticeship. 

They  are  doing  excellent  work.  The  La  Salle  Scliool  has  an  attend- 
ance of  172,  picked  out  from  the  most  promising  pupils  in  the  Catliolic 
schools  of  Lyons.  The  Saint-Nicolas  School  is  attended  by  250-pnpils 
annually.  A  combination  of  shop  apprenticeship  and  school  attend- 
ance constitutes  one  unique  feature  of  this  institution  as  well  as  of  the 
school  at  Saint-Etienne.  The  great  majority  of  graduates  take  up  tech- 
nical vocations. 

SECONDARY  INDUSTRIAL  SCHOOLS. 

NATIONAL  BCHOOIiS  OF  ARTS  AND  TRADBS,  CHAIiONS,  ANaBRS, 

AND  AIX. 

The  first  of  these  schools  was  founded  as  a  private  institution  in 
1780  on  the  estate  of  a  nobleman.  It  became  a  national  institution 
during  the  first  republic,  and  was  removed  to  Ch&lons-sur-Marne  in 
1800.  The  second  was  organized  at  Beaupr^au  in  1804  and  removed 
to  Angers  in  1815.  The  third  was  founded  in  1843  at  Aix.  A  law 
I)nssed  in  1881  directed  the  construction  of  a  fourth,  which  is  now 
being  completed  at  Lille. 

These  schools  have  for  their  object  the  instruction  of  students  in  the 
meclianical  arts,  and  snch  other  branches  as  will  enable  them  to  become 
superintendents  and  masters  of  workshops  and  industrial  establish- 
meuts. 

The  three  schools  have  the  same  programme  and  regulations.  The 
studies  are  for  three  years.  No  x)erson  can  remain  a  fourtli  year  unless, 
on  account  of  sickness  or  another  unavoidable  cause,  he  was  absent 
more  than  six  weeks. 
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f  Tksoretical  aad  practical  iusti-nction  is  given.    The  following}  table 

[iIjou^  the  theoretical  branches  taught  and  the  number  of  lessons  de- 

fo(edtocach:  ^ 

COURSE  OF  STUDY  IN  THE  NATIONAL  SCHOOLS  Or   AllTS   ANI?  TRADES  AT  AIX, 

ANGERS,  AND  CHALONS. 


Nninlcr  ©f  lessons. 

SalQOCt. 

Firal 
First  luar. 

3*enr. 

SeooiM 

Second  half. 

ThiiHl 

year. 

Second  half. 

First  Lalf. 

First  hnlf. 

Second  half. 

ilsfhn           

15 
5 

10 

MifXaim  .................... 

lilUn^^       ^.       

Cleaiiiitrv           .___........ 

8 
20 

20 
14 

24 

tttudi ..................... 

?0 
30 

18 

U 

15 

GtareiiT                       .      - 

6fORwtr\'   il^arriTifVT^ 

37 

17 

40 
14 

ffiitofy  sBd  geography 

Hduitoisl  aecoQiiliiiff 

19 

10 

14 

12 

XiiKDUticA                . 

35 

Ufid  flarveying  and   cos- 

lBwraiTe3rfng  and  Icvel- 

VatlKmitics,    snpplexnen- 
tan- Dotifnu  of . 
lleclmnics 

7 

5 

15 

• 

GO 

.    45 

PbTBtd 

20 

20 

TnsoBDmetrv          .' 

20 

1 

Total 

96 

102 

108 

103 

1U8 

90 

Thejie  studies  include  elements  of  analytic  geometry,  descriptive 
geoaietry,  theoretical  and  applied  kinematics,  pure  and  applied  mechan- 
JC8,  industrial  application  of  physics  and  chemistry,  drawing,  industrial 
appliiations;  technology,  application  to  the  construction  of  machines; 
accounting  and  elements  of  industrial  economics  and  industrial  hygiene. 

The  practical  instruction  is  given  in  the  following  workshops:  Car- 
pentry and  pattemmaking,  foundery,  fitting,  forging,  and  coppersmith- 
ing. 

The  first  three  months  the  pupils  work  in  the  different  shops.  After 
that  time  they  are  permanently  placed  in  the  shops  for  which  they  are 
^st  fitted.  During  the  last  year,  however,  they  are  again  placed  in 
tlie  different  shops  for  a  short  time  to  get  a  better  general  knowledge 
of  practical  work.  In  this  way  they  work  at  their  own  pai^ticular  pro- 
ftssious  a  little  over  two  and  a  half  years, 

These  schools  each  admit  100  pupils  every  year  who  board  at  the 
^Wls.  Since  1885  pupils  who  board  outside  the  school  may  also  be 
admitted. 

Over  4,000  pupils  have  graduated  from  these  schools.  Nearly  all  of 
^hese  occupy  important  positions  in  the  various  industries  and  in  the  gov- 
ernment service.  A  society  of  former  pupils  has  existed  since  1846.  Its 
^^^i  is  to  find  occupations  for  graduates,  to  maintain  a  fraternity  among 
tticffij  and  to  publish  articles  on  technology,  science,  and  industrial  arts 
^Jttcu  by  its  members.  A  list  of  the  occupations  of  members  of  this 
^iety  is  given  in  another  part  of  this  report. 
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The  instruction  is  gratuitous.    The  price  for  board  is  600  fran^ 
($115.80)  per  year.    A  sum  of  76  francs  ($14.48)  for  incidental  expen&^^ 
is  paid  upon  entering.    The  cost  of  the  uniform  and  clothing  outdt       j^ 
fixed  at  300  francs  ($57.90). 

The  state  provides  a  scholarship  for  the  payment,  either  entirely  ^^ 
in  part,  of  the  board  of  pupils  who  have  not  the  necessary  means,  j^^ 
certain  cases  the  expenses  for  the  clothing  outfit  is  paid  by  the  st^f^^ 

The  admission  to  the  school  is  by  competitive  examination.    Pup/j 
must  be  between  15  and  17  years  of  age  at  the  time  of  the  examine 
tion  for  admission,  and  must  be  of  French  parentage. 

Following  are  the  branches  in  which  the  candidates  are  examined 
Penmanship;  French    grammar  and    orthography;    arithmetic,  theoi««ii»- 
retical  and  practical;  elementarj'^  geometry;  algebra,  to  equations  o 
the  second  degree;  history  of  France  and  geography,  as  taught  in  thi 
high  schools. 

The  following  exercises  are  also  included:  A  dictation,  with  the  de 
nition  of  the  words,  and  a  grammatical  and  logical  analysis;  a  lineal  d 
sign,  and  a  pen  and  ink  ornamental  design;  two  problems  in  arithmet 
and  two  in  geometry;  one  piece  of  wood  work  and  one  piece  of 
work,  to  test  the  manual  skill  of  the  candidate. 

These  institutions  are  under  the  jurisdiction  of  the  minister  of  co 
merce  and  industry,  and  are  maintained  entirely  by  the  state.  T 
interior  affairs  are  administered  by  a  director,  with  the  concurrence 
a  board  composed  of  the  professors  and  chiefs  of  the  workshops. 

The  expenses  of  the  three  schools  during  1890  were  as  follows: 


i 


e- 

ic 

on 


of 


Maleriali  and  Sundriea, 

Chalons $48,80^>  oj 

Alx 41,84«;58 

Augers 40,  (Ji^.Og 

Total 131,279.95 

ExpeuBcs  at  Paris  on  account  of  these  schools 1,431.  83 

Expenses  on  account  of  examinations  for  admission 3, 121.CX) 

Prizes  and  compensations  to  best  pupils , 4,3^12.  so 

Grand  total 140,165.  28 

OCCUPATIOKS  OF  GRADUATES  OF  THE  NATIONAL  SCHOOLS  OF  AKTS  AND  TRAr>TS 

AT  AIX,  ANGERS,  AND  CHILONS. 


Induatrica  ana  occupationa. 


Army  ecrvico : 

OonerHl , 

High  coram is^ionofl  officers 

Lower  comiuisaioucd  oiQcers 

Non-coniDiis8ioncd  officers  and  soldiers. 
Bridges  and  metallic  couatructions : 

Proprietors,  nianagers,  and  enn^inoers. . . 

Cl)icf?t  of  workshojis  and  ccnslructionf 
draaght«men,  etc. 
Bridges,  roads,  etc. : 

Engineers  and  assistant  engineers 

Suneri  nt«ndents  and  ovoraeera 

Telegraph  and  telephone  constructors.. 

Saperintendents  of  mines,  surveyors, 
expert*,  tmd  manages. 


Nam 
ber. 


1 

3 

17 

85 

47 
26 


6 

107 

8 

16 


Indttstriea  and  occupations. 


Building: 

Architects 

Buildin;;  materials— brickwork,    coTiiont, 
ceramics,  limo,  mosaics,  paints,  plaster, 
quarries,  slato,  tiling,  timber: 
MMUufaotorers,    mcrchanta,  and    em- 
ployes. 
Education: 

Directors,  engineers,  professors  of  in- 
struction, chiefs  and  assistant  chiefs 
of  workshops,  and  curators. 
Electric  works : 

Constructors,  directors,  and  engineers . 
Chiefs  and  assistant  chiefs  ot  work- 
•hops,  draughtsmen,  etc 


Am- 
ir. 


U 

49 
61 


45 
29 


-Tif 
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tKXnrPATIONS  OF  GRADUATES  OF  THE  NATIONAL  SCHOOLS  OF  ARTS  AND  TRADES 

AT  AIX,  ANGERS.  AND  CHlLONS-Contiaaed. 


Indostriee  and  bccupations. 


tBgineera :     * 

Ciril  engiueera 

CofiftuItiDg  engineers  and  patent  solioi- 
tore. 

Mechanical  draaghtamen 

6«  vorks: 

Proprietors,   engineers,    directors    of 
irorkt,  draaghtamen,  etc. 

Gu  fitters 

Insnujce: 

Directors  ftnd  agents 

Mechanical  constmciion  works  in  general : 
Proprietors,  managers,  and  ennneers.. 
Cfalefo  and  assistant  chiefs  of  work> 
shops  and  constmction ,  draughtsmen, 
acroimtantfl,  etc. 
Mercaotiie  branches : 

Merchants  andemploy6e 

Metal  vorks,  fonndcriea  and  forges : 

Proprietors,  directors,  and  engineers.. . 
Chiefs  and  assistant  chiefis  of  work- 
shops and  factories,  draoghtamen,  etc. 
Mines: 

Eogiofers,   managers,    and    sniKsrin- 
t^dente. 

Mechanics,  etc 

HsTigation-^^nstraotion  workshops : 
Proprietors,  managers,  and  construction 

engineers. 
Chiefs  and  assistant  chiefs  of  work- 
.  shops,  foremen,  draughtsmen,  etc. 
«avi«;alioD  —  commercial    and     military 
aurioe,  oiaritime  canals : 

Chief  engineers 

Marine  odicers  and  principal  engineers. 
^ncineers,  inspectors   and  chief  en- 
fiDeers.  commercial  marine. 
First  and  socoud   master  engineers, 
^gineers'  apprentices,  engineers  on 
commercial  vessela,  etc. 
"per  works: 

^prietors,  managers,  and  engineers. . . 

•  Mechanics  and  other  employes 

^"^'DAtnictors  of  materials  for  paper 
milk  ^  *^ 

'•»aer  and  dynamite  works,  cannon  fonn- 
oencs  and  arsenals,  and  tobacco  works : 

*.J™pioy6s. 

"•Wic  officials: 

Ji«Uectors  of  rovennes,  and  of  alms 

^.*Temment  counsellor 

notaries,  court  presidents,  judges,  ex- 
.  Perts,  and  arbiters. 
^spoctor  of  child  laboi  in  manufacto- 
A^ies  and  public   establishments. 

°*cretary  of  mayor's  office 

^  oeoators  and  represen  tativcs 

'^^^c  works: 

^ntractors,  engineers,  and  foremen... 

t. -I  ^cbanics,  draughtsmen,  etc 

^J»y8,  Toaa  construction : 

^eineers,  chiefs  and  assistant  chiefs 
of  sections  and  workshops,  overseers, 
a.{,  tad  draughtsmen. 

^*y*>  plant  and  rolling  stock : 

^npineers  and  assistant  engineers 

Chiefs  and  assistant  chiefs  of  railway 
stations,  offices,  etc. 

>^.  M)comntive  engineers  and  firemen 

^^ays,  offices  and  «  orkshops : 

Snffineers  and  assistant  engineers  in 

oiBces  and  workshops. 
Chiefs  and  assistant  chiefs  of  work- 
shops and  ofKcos,  and  other  employes. 
Forcm -u,  assistant  foremen,  finishers, 
fitters,  repairers,  etc. 

^Draughtsmen 

•wlways — inspection  and  control : 

Inspectors,  snb-iusjpectors,  controllers, 
ajod  assistant  controllers. 

A  Ex.  6S 19 


143 
18 

238 

45 

14 

8 

885 
840 

74 

210 
125 

43 
8 

11 
15 


5 
82 

11 

129 


22 

11 


42 

8 
1 
8 


1 
4 

119 
18 

182 


22 
118 


U 
69 
41 
40 
118 


Industries  and  occupations. 


Spinning,  combing,  weaving,  finishing,  and 
dyeing: 
PropriotorSj  directors,  engineers,  and 

various  higher  occupations, 
liannfacturers  of  laces,  velvets,  tulles, 

etc. 
Constractors  of  materials,  looms,  stitch- 
ing machines,  and  na])er  tubes. 
Steam  apparatus,  and  orass  and  copper 
work: 

Employes 

Sugar  works,  refineries,  and  distilleries : 
Proprietors,  managers,   engineers,  and 
heads  of  factories. 

Mechanics,  etc 

Constructors  of  sugar  works,  refineries, 
and  distilleries :  ra.nnagors.  engineers, 
chiefs  of  workshops,  foremen,  and  con- 
struction draughtsmen. 
Various  professions  and  occupations: 

Bankers 

Dentist 

Pharmacist 

Proprietors  and  landlords 

Representatives  of  various  industries.. 
"Water  works: 

Contractors  for  works  of  conveyance  and 
distribution. 

Managers,  engineers,  and  agents 

Miscellaneous : 

Proprietors,  managers,  engineers,  and 
constructorsof  materials  m  the  follow- 
ing industries: 

Agricultural  machinery 

Articles  for  travel,  fans,  saddlery.. 

Artillery  and  arms 

Artistic  metal  work — iron,  copper, 
lead,  and  tin. 

Bell   founderies 

Belting  and  straps  of  leather,  cotton, 
and  india-rubber. 

Bla<:king,  paints,  and  varnishes 

Bottles,  corks,  bottle  clasps,  and  si- 
phons. 

Brushes,  etc 

Cables  and  chains 

Carpentry,  sawmills,  cabinet  mak- 
ing, and  pattemmaking. 

Carriages  and  wheels 

Chemical  products,  salts,  etc 

Chemist 

Cliest  making 

Chocolates  and  conserves 

Coal  mines 

Elevators 

Engraving 

Faucet  founderies 

Files 

Food  products 

Founderies,  bolt  and  nail  forges, 
hoi'seshoea,  sad-irons,  buttons, 
hooks. 

Galvanizing 

Gas  ovens,  and  other  ovens 

Gilding,  silver  plating,  nickel  plat- 
ing, and  galvanizing. 

Glass  and  crystal  works 

Grinders 

Grindstones  and  emery  paper 

Hardware  and  tinware 

Heaters,  fines,  and  ventilators 

Ice  making  and  ice  machinery 

Lockf^raithlng 

Machinery,  tools,  stamps,  and  saws  . 

Malleable  iron  worlu 

Matches 

Mills  for  flour  and  other  foods 

Motors,  petroleum 

Oil  and  grease,  petroleum,  soap,  and 
oandles. 


K  um- 
ber. 


99 

4 
15 

89 

42 

8 
15 


6 

1 

1 

100 

5J 


22 


18 
5 

7 
15 

2 
18 

2 
7 

I 

1 
18 

7 
14 
1 
1 
2 
8 
2 
3 
9 
4 
2 
28 


2 

5 

8 

13 
5 

4 

21 

28 

9 

1<I 

28 

7 

8 

28 

1 

9 
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occur ATIOKS  OF  GRADUATES  OF  THE  NATIONAL  SCHOOLS  OF  ABTS  AND  TRADES 

AT  AIX,  ANGERS.  AND  CHlLONS-Coscluded. 


Indnstries  and  occupations. 


Miscollaneous — continaed. 

Proprietora,  manaffers,  etc. — cont'd. 
Fablisbing,  printing,  litbosraphins, 
helio^^phing,  bookblncUng,  and 
photographing. 

Pumps  and  hy£'aulio  motors 

SboemakinE 

Springs  ana  axles 

Starch 

Tannics , ■ 

Tar  and  asphalt 

Tubes,  copper  or  iron 


Num- 
ber. 


16 
1 
2 
3 
6 
1 
9 


Indnstries  and  occupations. 


If  isc^Uaneons— concluded . 

Proprietors,  managers,  etc. — corio'd. 

V  (docipedes,  carriages  and  iragons, 
tramways,  and  omnibuses. 

Watchmaking,  goldsmithin  j;,  scien- 
tifio  and  musicu  instrument  h,  phys- 
ical and  surgical  apparatus,  etc. 

Wire  mills 

Wire  screens  and  oUisr  metallic  cloth 

Wooden  ware 


Num- 
ber. 


13 


3 


Total 4.045 


CBNTRAL  INDUSTRIAIi  SCHOOIs,  L70NS. 

Two  important  institntions  projected  along  practically  the  same  line 
as  the  national  schools  of  arts  and  trades  are  the  Central  Industrial 
School  at  Lyons  and  the  Industrial  Institute  of  the  North  of  France  at 
Lille.  The  former  of  the  two  just  mentioned  is  of  a  somewhat  higher 
grade.  It  is  in  fact  to  Lyons  very  much  what  the  Central  School  of 
Arts  and  Manufactures  is  to  Paris. 

About  350  have  graduated  Irom  the  Lyons  institution,  and  nearly  all 
have  chosen  technical  vocations.  They  are  found  princix>ally  as  pro- 
prietors, managers,  or  employi?s  in  silk  and  velvet  factories,  chemical 
and  iron  works,  paper  mills,  engineers  on  railway  or  road  construc- 
tion, etc. 


INDUSTRIAL  INSTITUTE  OF  THB  NORTH  OF  FRANCS,  t.tt.t.w     . 

This  school  is  largely  a  technological  institution.  It  was  founded  by 
the  department  of  the  north  in  the  city  of  Lille.  Its  object  is  to  fit 
civil  engineers,  managers,  and  superintendents  for  the  workshops  of 
the  principal  industries  of  the  north  of  France. 

The  instruction  is  theoretical  and  practical,  and  includes  lectures, 
designing,  experiments  and  work  in  general,  industrial  and  analytic 
chemistry,  experiments  in  dyeing,  work  in  shops,  and  numerous  visits  to 
industrial  establishments  in  the  region.  A  great  part  of  the  time  is 
spent  in  the  shops  and  laboratories.  The  programme  of  studies  has 
special  reference  to  industries  of  the  neighborhood.  Instruction  in  the 
textile  arts  is  greatly  developed  at  the  institute.  The  lessons  are  ac- 
companied by  practical  exercises  in  a  large  and  well  equipped  shop, 
with  machines  of  a  sufficient  variety  to  initiate  the  student  into 
nearly  all  the  operations  belonging  to  the  linen,  cotton,  or  woollen  in- 
dustries. 

The  instruction  is  given  in  two  distinct  divisions — of  technology  (on 
the  type  of  schools  of  arts  and  trades)  and  civil  engineering  (on  the 
type  of  the  Central  School  of  Arts  and  Manufjictures).  Each  course  is 
divided  into  three  sections — ^luechanics^  spinning  and  weaving,  and 
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industrial  chemistry,  Tlioplauof  studies  is  abs<dutely  the  same  for 
all  ill  the  beginning;  in  the  seeond  year  the  specialization  commences, 
and  is  aeceutaated  in  the  third  year. 

The  plan  of  studies  for  the  section  of  mechanics  has  been  devised 
\?ith  a  view  of  specially  preparing  for  the  indastries  of  machine  con- 
struction, and  for  xwiblio  works.  The  pupils  of  this  <li vision  are  partic- 
ularly trained  in  drawing,  fitting,  carpentry,  operations  of  taking  plans, 
levelling  and  surveying. 

The  pupils  of  the  section  of  spinning  and  weaving  follow,  iii  the  sec- 
ond year,  a  special  elementary  course.  During  the  last  year  they  pursue 
a  higher  course  relative  to  textile  materials  and  the  industries  which 
they  are  to  follow.  The  practical  exercises  of  spinning  and  weaving 
commence  in  the  second  year,  and  are  greatly  extended  during  the  last 
year. 

The  pupils  of  the  section  of  chemistry  commence,  in  the  second  year, 
the  study  of  analytic  and  industrial  chemistry.  Later  they  study,  in 
special  advanced  courses,  the  principles  of  industrial  chemistry.  They 
arc  trained  in  experiments.  During  the  last  year  the  greater  part  of 
their  time  is  employed  in  practical  work. 

ITATIONAL  SCHOOL  FOR  TRAINING  FOREME IT  AND  SKILLED  ME- 
CHANICS, CLUNT. 

The  original  design  of  the  three  national  schools  of  arts  and  trades 
at  Aix,  Angers,  and  ChMons  was  to  train  skilled  mechanics  and  fore- 
men. In  later  years  there  has  been  an  advance  both  in  the  character 
of  the  instrofition  and  object  sought  to  be  accomplish^  These  schools 
now  train,  in  reality,  overseers  and  mechanical  engineers. 

The  new  institution  at  Cluny  is  meant  to  fill  in  the  gap  between  the 
tniining  given  in  the  national  schools  at  Armenti^res  and  at  Aix,  for 
example.  It  was  only  opened  in  September  1892,  so  it  is  impossible, 
as  yet,  to  speak  of  results. 

SUPERIOR  INDUSTRIAL  SCHOOLS. 

The  government  of  France  maintains  an  elaborate  system  of  techni- 
cal schools  from  which  to  recruit  the  service  in  its  various  administra- 
tive departments,  state  manufactories  and  industries.  These  schools 
include:  Army  and  navy  schools,  schools  of  agriculture  and  horti- 
culture, schools  of  forestry,  veterinary  schools,  schools  for  the  postal 
and  telegraphic  services,  various  schools  of  navigation  and  seamanship, 
schools  for  engineers  of  naval  vessels,  a  polytechnic  school,  a  national 
school  for  bridges  and  highways  service,  schools  of  mines,  and  art 
schools  connected  with  state  manufactories  at  the  Gobelins  tapestry 
wovks  at  Paris,  and  also  at  Beauvais  and  at  Sevres. 
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POLYTECHNIC   SCHOOL,  PARIS. 

The  principal  object  of  this  school  is  to  educate  technical  engineers 
for  service  in  the  various  departments  of  the  government  service.  The 
course  of  study  covers  two  years. 

The  instruction  includes  a  great  variety  of  subjects,  as:  Mathematics, 
two  years  J  descriptive  geometry,  one  year;  stereometry,  one  year; 
mechanics  and  machinery,  two  years;  physics,  two  years;  chemistry, 
two  years;  geodesy  and  astronomy,  one  year;  architecture,  two  years; 
military  art,  one  year;  history,  geography,  and  literature,  two  years; 
German  language,  two  years;  drawing  and  water  color,  two  years. 

The  studies  are  supplemented  by  visits  to  establishments  in  the  city 
atid  the  neighboring  country. 

Students  upon  graduating  either  go  directly  into  the  service  of  the 
state,  or  continue  their  studies  in  other  state  schools,  such  as  the  school 
of  mines,  the  school  of  bridges  and  highways,  etc.  Graduates  not 
going  into  the  state  service  have  no  difficulty  in  getting  employment 
in  responsible  positions. 

All  students  board  at  the  school.  The  price  for  board  is  1,000  francs 
($193)  per  year,  and  that  of  their  outfit,  600  francs  ($96.50).  Kunier- 
ous  partial  or  entirely  free  scholarships  are  given.  In  1889  there  were 
144  of  these. 

Candidates  for  admission  must  be  between  the  ages  of  16  and  21 
years,  and  must  be  either  bachelors  of  science,  bachelors  of  special  in- 
struction, bachelors  of  letters,  or  must  possess  a  certificate  relative  to 
the  first  proo^"  for  bachelor  of  letters.  Numerous  preparatory  schools 
exist  in  various  parts  of  France  to  fit  students  for  admission  to  this 
school. 

NATIONAL  SCHOOL  OF  BRIDaHS  AND  HiaHWATS,  PARIS. 

This  school  is  maintained  to  recruit  the  corps  of  government  engi- 
neers of  bridges  and  highways.  Government  students  are  taken  ex- 
clusively from  the  Polytechnic  School  at  Paris.  In  addition  to  these 
students  the  school  receives  also  others  as  day  students,  young  men 
who  wish  to  obtain  the  same  instruction,  but  who  upon  graduation  do 
not  enter  the  government  service.  Their  situation  is  very  similar  to 
those  of  engineers  of  the  school  of  arts  and  manufactures. 

The  course  of  instruction  covers  three  years,  as  follows : 

First  year. — Applied  mechanics  (resistance  and  materials),  road  con- 
struction, mineralogy  and  geology,  architecture  (the  employment  of 
wood  and  iron  in  constructions — decoration  of  bridges),  political  econ- 
omy, general  principles  of  construction. 

Second  year. — Applied  mechanics  (hydraulics),  construction  (interior 
navigation),  construction  (bridges),  steam  engines,  architecture  (em- 
ployment of  wood  and  iron  in  constructions — decoration  of  bridges), 
administrative  law. 
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Third  year, — Construction  (railroads),  construction  (maritime  works), 
administrative  law,  fortifications.  English  and  German  languages-are 
also  required.  • 

In  each  division  the  students  are  exercised  in  practical  work,  graphic 
work,  drawing,  sketching,  manipulation,  and  testing  of  materials  of 
constiTiction,  levelling,  and  laying  plans  for  machinery,  buildings,  etc. 
Supplementary  courses  are  also  given  in  pisciculture,  the  operation  of 
railroads,  photography,  electric  telegraphy,  etc.  The  instruction  is 
entirely  gratuitous. 

Students  not  coming  from  the  Polytechnic  School  must  be  26  years 
old  and  must  pass  an  examination  for  admission.  This  class  of  stu- 
dents  is  very  small.  A  preparatory  department  for  day  students  is 
alsomaintainedby  this  school. 

NATIONAIi  HIGH  SCHOOL  OF  MINES,  PARIS. 

This  school  is  maintained  primarily  to  educate  engineers  for  employ- 
ment in  the  exploitation  of  state  mines.  For  this  pui^se  the  students 
are  recruited  exclusively  from  the  Polytechnic  School.  Independent  of 
these^  the  school  also  admits  a  limited  number  of  other  students. 

TLe  duration  of  studies  is  three  years.  The  instruction  has  for  its 
object  the  imparting  of  knowledge  concerning  the  exploitation  of  mines, 
the  treatment  of  mineral  substances,  and  the  management  of  railroads. 
The  following  are  the  principal  subjects  taught: 

Fintyear. — Working  of  mines;  general  metallurgy  (iron);  analytical 
chemistry  of  the  metalloids;  industrial  chemistry;  mineralogy;  animal 
paleontology;  topography;  designs  and  plans  for  exploitations;  exercises 
in  the  analysis  of  minerals;  exercises  in  mineralogy  and  paleontology; 
exercises  in  topography. 

Second  year. — ^Metallurgy  (different  metals);  analytical  chemistry 
(metals);  geology  and  petrography;  machines  and  resistance  of  ma- 
terials j  railroads;  industrial  economics;  theses  in  metallurgy  and  ma- 
cliines;  exercises  in  mineral  analysis;  exercises  in  petrography;  indus- 
trial visits  and  geological  courses. 

'Phird  year. — Applied  geology;  construction  work;  construction  of 
Diachinery;  legislation  concerning  mines;  applications  of  electricity; 
^tilleryj  analysis  of  theses;  projects  of  thesis  and  of  exploitation, 
DJachines,  and  metallurgy.  Students  of  the  third  year  must  also  fol- 
low a  course  in  English  or  German. 

lu  addition  to  visits  to  mines  and  industrial  establishments  and  nu- 
merous excursions  which  students  have  to  make  in  order  to  complete 
fteir  education,  they  are  required  during  vacation  to  make  a  stay  of 
*  month  in  a  mining  or  metallurgical  district  of  France  or  Belgium. 
^^  their  return  they  must  make  a  report  on  the  places  they  have 
visited. 
Ilie  instruction  is  entirely  free.    Students  who  are  not  graduates  of 
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the  Poljteclmic  School  are  admitted  aecordiug  to  the  following  codcLJ.- 
tious: 

(1)  Day  students  who  intend  to  become  engineers  or  managers  int^fce 
working  of  mines  for  private  persons.  Only  four  or  five  are  admitto^ 
each  year.  They  must  be  between  the  ages  of  17  and  23  years  and  ajre 
selected  by  examination.  They  follow  the  same  course  as  the  goverz^- 
meut  students,  but  are  not  given  employment  by  the  state  upon  gra^i- 
uating.  When  they  finish  they  receive  a  diploma,  and  generally  ficB^d 
employment  as  engineers  in  mines,  metallurgical  industries,  the  nti  1- 
road  service,  etc.  There  are  preparatory  courses  for  entrance  as  drm^y 
students. 

(2)  Foreign  students  are  admitted  by  request  of  their  govemmen 
They  must  pass  an  examination. 

(3)  Free  students  are  admitted  on  their  own  initiative,  to  follow  all 
part  of  the  courses.  They  receive  no  title  or  diploma,  a^id  are  not  co 
sidered  as  regular  students. 

SCHOOL  OF  MHCSa  8AXNT-ETZENNB. 

This  is  a  national  school,  intended  to  furnish  managers  and  engineem 
Tlio  organization  and  requirements  are  very  similar  to  those  mentiouei 
in  connection  with  the  previous  institution. 

The  average  number  of  students  admitted  annually  is  twenty -five. 

The  administration  does  not  guarantee  positions  to  graduates, 
however,  obtain  positions  without  difficulty  at  salaries  which  commencf 
at  1,800  to  2,400  j&*ancs  ($347.40  to  $463.20)  per  year  and  advance 

tbey  gain  experience.     The  school  furnishes  also  engineers  to  metal 

lurgical  and  chemical  establishments  in  France  and  foreign  countpies— -— 
In  the  metallurgical  industry  of  the  department  of  the  Loire  32  out  o^^ 
the  56  managers  and   engineers  are  graduates  of  the  Saint-Etienne-^'^ 
School  of  Mines.    Out  of  372  engineers  directly  employed  in  private 
mines  in  France  278  are  graduates  of  this  school,  68  of  the  Central 
School  of  Arts  and  Manufactures  at  Paris,  and  26  of  the  National 
High  School  of  Mines  at  Paris. 

The  instruction  is  gratuitous.  The  conditions  for  admission  are  the 
same  as  for  the  Central  School  of  Arts  and  Manufiictures  at  Paris,  with 
the  additional  requirement  of  a  knowledge  of  chemistry. 

SCHOOLS    FOR    MASTER    MINERS,    ATi/VTS    (GARD)    AND    DOUAI 

(NORO). 

These  are  practical  schools,  intended  to  educate  master  workmen 
for  mines.  The  instruction  is  both  theoretical  and  practical,  and  lasts 
two  years.  One-half  of  each  year  is  given  up  to  work  in  tbe  mines, 
and  the  other  half  to  special  studies  in  the  elements  of  mathematics, 
physics,  chemistry,  working  of  mines,  designing,  etc. 

Papils  must  be  16  years  of  age  to  be  admitted  to  the  Douai  school 
and  IvS  to  be  admitted  to  the  Alais  school. 
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Tbe  state  gives  scholarships,  preference  being  given  to  the  sons  of 

minerg. 

DtDUSTRIAI.  SCHOOL  FOR  NATIONAIa  MANtTFACTORIBS. 

The  government  maintains  a  school  of  decorative  art .  and  tapestry 
and  a  practical  school  of  chemistry  as  applied  to  dyeing  at  the  national 
miiafiustory  af  Gtobelins,  a  school  of  deo<»*ative  art  at  the  manufactory 
of  Beanyais,  and  a  practical  school  of  ceramics  at  the  national  manu- 
factory of  Sevres,  to  recruit  the  service  at  these  state  establishments 
with  artisans  possessing  tecltnical  artistic  skilL 

CENTRAI.  SCTHOOL  OF  ARTS  AND  MANXJFACTtnUEIS,  PAKIS. 

The  Central  School  of  Arts  and  Mannfactnres  was  foauded  in  1829 
as  a  private  institntion.    It  became  a  state  institution  in  1857. 

The  aims  of  the  founders  were  to  establish  a  school  for  the  higher 
iodostrial  studies^  uniting  tiie  scientific  theoretical  branches  with 
practical  work.  The  plan  originally  adopted  exists  at  the  present 
<laj.  The  institution  is  intended  to  form  engineers  for  all  the  various 
biauches  of  industry  and  for  the  public  service. 

Tlie  minister  of  commerce,  industry,  and  the  coloiries  has  direct 
control  of  this  institution* 

The  course  of  study  covers  three  years,  as  follows: 

Rretyear:  '  Lcwom. 

Analysis  (differential  and  intei^ral  calenliu) 33 

Kinematica  and  rational  mecliiiDics b2 

Descriptive  geometry  and  applicatioDS 50 

General  physics 60 

General  chemistry 60 

Mineralogy  and  geology 30 

Constraetion  of  the  elements  and  ports  of  maohiuea 20 

Architcctora  and  civil  constroctions 30 

Industrial  hygiene  and  applied  natural  sciences 25 

Total 360 


year: 

Applied  mechanics 60 

AppUed  resistance 22 

Construction  and  erection  of  machines 50 

Industrial  physics 44 

Applications  of  oleetricity  and  of  light 28 

Steam  engines 36 

Analytical  chemistry 4S 

Technological  chemistry 40 

Architecture  and  civil  constructions 50 

Legislation  and  indnstrial  economics 25 

Total 403 
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Third  year :  Lessooi^ 

Applied  mechanics  (hydraulics) 4^ 

Construction  and  erection  of  machines 4^ 

Industrial  chemistiy So 

General  metallurgy  and  metallurgy  of  iron 55 

Exploitation  of  mines 40 

Public  works ' 63 

Railroads 40 

Total 328 

The  first  year's  studies  relate  to  the  general  sciences.  They  consti- 
tute a  basis  of  the  encyclopedic  instruction  of  the  engineer. 

The  second  year's  coui^ses  pertain  more  especially  to  teclinical  instruc- 
tion. They  are  taught  by  engineers  who  are  in  actual  daily  practice, 
and  tbe  pupils  must  adapt  themselves  to  ideas  which  are  more  iK)sitive 
and  less  abstract.'  The  studies  are  completed  by  laboratory  exercises 
and  visits  to  factories.  In  the  middle  of  the  second  year  students  have 
to  specialize  into  one  of  the  four  branches — ^machinists,  constructors, 
metallurgists,  or  chemists. 

The  average  number  of  pupils  admitted  each  year  is  250.    Graduates 
find  ready  employment  as  engineers,  managers  of  establishments,  con-> 
structors,  etc.* 

During  the  last  half  century  more  than  4,000  graduates  of  the  school 
have  been  distributed  over  all  parts  of  the  globe.  About  600  foreign 
pupils  have  graduated,  most  of  whom  are  now  occupying  high  positions 
in  their  respective  countries.  Many  of  the  buildings  of  the  late  exiK). 
sition,  the  Eiffel  tower,  the  palace  of  the  Trocaddro,  and  part  of  the 
machinery  hall  are  works  of  former  pupils  of  this  school. 

Candidates  for  admission  must  be  at  least  18  years  of  age  and  must 
pass  an  examination. 

A  sum  of  60,000  francs  ($11,580)  annually  is  set  aside  by  the  govern- 
ment for  assisting  worthy  young  men  with  limited  resources. 

NATIONAIi  CONSERVATORY  OF  ARTS  AND  TRADES,  PARia 

The  National  Conservatory  of  Arts  and  Trades,  which  ranks  as  one 
of  the  great  scientific  institutions  of  France,  was  founded  by  the  na- 
tional convention  in  1794,  but  was  not  organized  until  1796.  The  cele- 
brated museum  was  definitely  installed  in  1798. 

The  original  object  was  to  establish  a  collection  of  machinery,  pat- 
terns, models,  tools,  drawings,  descriptions,  and  books  relating  to  all  the 
branches  of  the  arts  and  trades,  and  also  of  the  originals  of  all  instru- 
ments and  machines  invented  or  perfected;  and  to  provide  means  for 
the  explanation  of  the  tools  and  useful  machinery  to  those  interested 
in  the  arts  and  trades.  By  a  special  ordinance  of  the  government 
gratuitous  courses  of  instruction  on  the  application  of  the  sciences  and 
industrial  arts  were  begun  in  1819.    The  conservatory  is  to  industrial 
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Gcieuce  what  the  College  of  Frai?ce  is  to  i)ure  science.  It  has  rendered 
great  service  in  the  application  of  science  to  industry  and  in  the  popu- 
larization of  industrial. questions. 

There  are  fifteen  professorial  chairs,  of  which  twelve  are  devoted  to 
science  applied  to  the  arta  and  three  to  the  general  laws  and  results 
of  labor,  constituting,  as  it  were,  the  philosophy  of  the  subject.  These 
fifteen  courses  vary  in  subject  matter  from  year  to  year,  as  each  course 
roDS  A  immber  of  years.    The  following  are  the  subjects  treated : 

Mechanical  arts — geometry  applied  to  the  arts,  mechanics  applied  to 
the  arts,  spinning  and  weaving;  art  of  construction — descriptive  geom- 
etry, civil  constructions  j  physics — as  applied  to  the  arts;  chemistry — 
general  chemistry,  industrial  chemistry,  chemistry  applied  to  the  indus- 
tries of  dyeing,  ceramics,  and  glass  making;  agriculture — agricultural 
chemistry,  agricultural  works  and  rural  engineering;  economic  sciences 
and  legislation — apolitical  economy  and  industrial  legislation,  industrial 
economics  and  statistics,  commercial  law. 

As  the  instruction  is  addressed  to  an  audience  which  is  occupied 
during  the  day  in  commerce  or  industry,  the  courses  are  given  in  the 
evening  between  the  hours  of,7.45.and  10  o'clock.  They  continue  from 
Kovember  to  April  of  each  year. 

The  lectures  are  public  and  gratuitous.  In  each  course  places  are 
reserved  in  the  amphitheatre  for  a  certain  number  of  pupils  who  have 
made  application  for  the  same  to  the  professor.  These  constitute  a 
class  of  regular  auditors  known  by  name  to  the  teacher.  From  among 
these  the  prize  men  are  selected. 

The  number  of  auditors  varies  from  120,000  to  130,000  per  year.  The 
number  of  regular  auditors  for  which  places  are  reserved  is  about 
20,000. 

The  minister  of  commerce,  industry,  and  the  colonies  has  direct  con- 
trol of  this  institution. 

The  annual  budget  of  the  conservatory  is  about  290,000  francs 
(155,970)  for  salaries,  administration,  and  prizes,  and  about  152,000 
francs  (120,336)  for  materials  and  sundry  expenses,  making  a  total  of 
about  442,000  francs  ($85,306). 

INDUSTRIAL  ART  EDUOATIOK 

Prance  possesses,  in  addition  to  the  schools  of  fine  arts,  a  number 
^*  institutions  giving  instruction  in  art  as  related  to  industry.  The 
following  are  the  principal  schools  of  this  kind : 

NATIONAL  SCHOOL  OF  DECORATIVB  ARTS,  PARIS. 

This  school  was  created  especially  to  educate  artists  and  artisans  for 
industries  in  which  art  plays  an  important  part.  It  has,  therefore, 
both  morning  and  evening  classes.  The  instruction  is  given  in  two 
divisions,  as  follows:  Elementary  division — mattiemaUera,  t^Q\£kfc^Y\Ra»\ 
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drawing,  designing  of  ornainonts,  drawing  figures  and  animals,  sculp- 
ture; advanced  division — arcliitecture  and  constxuctiou,  architectural 
drawing,  legislation  concerning  buildings,  rilievo  designs,  antique, 
living  models  and  large  rilievo  ornamentation,  sculpture,  anatomy, 
liistory  and  composition  of  ornamentation,  general  history  and  history 
of  industries. 

Students  must  be  at  least  10  years  old  for  the  morning  classes,  ami 
14  years  for  the  evening  classes*  /  Instruction  is  gratuitous. 

NATIOirAL  SCHOOIi  OF  DESIGN  FOR  (HRI49,  PARIS. 

This  school  is  intended  to  provide  the  same  instruction  for  girls  as 
that  provided  for  boys  by  the  National  School  of  Decorative  Arts.  The 
teaching  is  done  in  three  divisions,  the  elementary  section,  the  advanced 
section,  and  a  special  course,  as  follows:  Elementary  section — ^free-hand 
drawing,  perspective,  plans,  ornaments,  designs  from  rilievo  heads, 
flowers,  etc.;  advanced  section — designs  of  ornaments,  architecture  al- 
ternating with  the  composition  of  ornaments  or  industrial  models^  de- 
signs of  figures  after  the  antique  or  nature,  designs  from  natural 
flowers,  history  of  art  and  comparative 'anatomy;  the  special  course 
relates  to  modelling,  oil  and  water  color  painting,  painting  on  x>orcelain 
and  Delft  ware,  engraving  on  wood,  and  etching. 

Tuition  is  free.  Candidates  for  admission  must  be  at  least  12  years 
of  age. 

Schools  on  the  model  of  the  ITational  School  of  Decorative  ArtB  at 
Paris  have  been  created  in  several  departments,  tor  both  sexes.  The 
instruction  is  gratuitous.  Candidates  must  know  how  to  read,  write, 
and  perform  simple  mathematical  calculations. 

SCHOOL   OF  TAPESTR7,   AUBUSSON. 

The  instruction  at  this  school  relates  more  especially  to  the  manufact- 
ure of  tapestry.  It  comprises  geometrical  drawing,  ornamentals  de- 
signing, the  elements  of  architecture,  anatomy,  and  decorative  compo- 
sition; special  courses  relating  to  local  industries,  tapestry  designing, 
preparation  of  cards  for  weaving,  embroidery,  and  chemical  coloring. 

Boys  must  be  at  least  13,  and  girls  12  years  of  age,  to  be  admitted. 

SCHOOL  OF  CERAMICS,  LIMOaSS. 

The  instruction  relates  especially  to  the  manufacture  of  ceramics. 
There  are  three  divisions — the  elementary,  superior,  and  special.  The 
elementary  division  comprises  free-hand  drawing;  ornamental  design- 
ing; geometrical  drawing  (perspective,  shading,  and  coloring);  rilievo 
(ornament,  flower,  figure).  The  superior  division  includes  drawing 
from  the  antique,  nature,  and  living  models;  comparative  anatomy; 
drawing  from   large  rilievo  and   models  taken  from  art  industries 
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(bmuze  vases,  ceri^mics,  faruiture,  tapestry,  etc.)^  architecture;  com- 
position of  ornameHt;  general  history.    The  special  course  includes 
modelling;  drawing  and  painting  of  flowers  from  nature;  eeramic 
painting;  engraving  for  ceramic  impressions. 
Boys  must  be  13,  and  girls  12  years  of  age,  to  be  admitted. 

BCHOOh  AT  JSaCB. 

The  instruction  consists  of  geometrical  drawing  and*  drawing  of 
ornaments  after  the  antique  and  &om  nature;  sculpture  after  the 
antique  and  from  nature,  with  exercises  in  composition;  elementary 
nathemadcs  and  perspective;  elements  of  architecture;  architecture 
fconrse  in  construction);  history  and  composition  of  ornament;  com- 
parative anatomy;  applications  to  decoration. 

Pnpfls  must  be  at  least  10  years  of  age  to  attend  the  day  classes, 
and  14  for  the  night  classes. 

NATIONAL  SCHOOL  OF  INDUSTRIAL  ARTSL  ROUBAIX. 

Tins  »;hool,  which  was  organized  at  the  expense  of  the  state  and 
the  city  of  Roubaix,  has  for  its  object  the  education  of  artists  and  arti- 
sans tor  the  industries  of  Roubaix. 

The  insrtFQctioii  comprises  twenty-two  courses  of  study,  as  follows: 

Bectionof  design  and  xuiia ting:  Preparatory  free-hand  drawing;  ele- 
mentary drawing  and  the  perspective  of  observation;  intermediate 
drawing  (ornament,  head);  advanced  drawing  and  artistic  anatomy; 
history  of  aat;  paintang;  decorative  composition. 

Section  of  architecture:  Linear  and  plain  geometrical  drawing;  alge- 
bra ami  geometry  iu  space;  apphed  mechanics  and  descriptive  geometry ; 
sketches  of  machines;  architecture;  general  construction,  for  workmen 
oa  buildings. 

hidustrial  section:  Chemistry ^  physics;  dyeing,  first  year; -dyeing, 
second  year;  experiments;  weaving,  first  year;  weaving,  second  year; 
Practical  work  in  threading;  heating. 

This  school  i)ossesses  large  physical  and  chemical  laboratories.  The 
laboratory  for  dyeing  permits  fifty  students  to  work  at  the  same  time, 
*^Jd  to  perform  experimentally  all  the  operations  required  in  dyeing. 

The  average  attendance  is  600  pupils.  The  annual  budget  is  70,000 
francs  ($13,510). 

BCaOOL  OF  INDUSTHIAL  ARTS,  SAINT-ETIENNE. 

^is  school  was  organized  on  the  model  of  that  of  Boubaix.  The  in- 
straction  includes  nineteen  courses:  Three  in  drawing;  eight  special 
courses— elementary  geometry,  descriptive  geometry,  i>erspective, 
anatomy,  history  of  art,  physics,  chemistry,  geometrical  drawing;  eight 
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courses  of  api)licatien— decorative  composition,  modelling,  architecture, 
engraving  of  arms,  preparation  of  cards  for  weaving,  weaving,  dyeing, 
lieat  and  niecli.iuics. 
Tlie  average  attendance  is  450  pupils. 

SCHOOL  OF  INDUSTRIAL  ARTS,  REIMS. 

This  school  was  created  for  the  education  of  artisans  for  different 
industries.  .  It  is  a  day  school.    Evening  classes  are  also  held. 

The  day  classes  are  for  pupils  who  specialize  in  a  certain  branch  of 
industrial  art,  and  the  evening  classes  are  for  artisans,  laborers,  and 
employes  who  desire  to  perfect  themselves  in  their  work.  The 
instruction  comprises  an  elementary  division,  an  advanced  division, 
and  special  courses,  as  follows: 

The  elementary  division:  Geometrical  and  free-hand  drawing;  i^ev- 
spective  and  shadows;  elements  of  drawing  from  rilievo  and  from 
figures.  The  advanced  division:  Drawing  of  figures  from  nature  and 
the  antique;  comparative  anatomy;  drawing  of  ornaments  from  models 
borrowed  from  art  establishments,  tapestry,  furniture,  bronzes,  vases, 
etc.;  elementary  study  of  architecture;  drawing  of  machinery;  com- 
position of  ornament;  general  history  of  art.  The  special  courses  com- 
prise: Modelling;  wood  and  stone  sculpturing;  oil  and  water  color 
painting;  architecture;  construction  of  buildings;  carpentry;  stone 
cutting;  iron  work;  verification  of  works;  preparation  of  cards  for  loom 
work.  Twice  a  week  the  classes  are  open  to  girls,  who  must  be  accom- 
panied by  a  parent  or  guardian. 

The  attendance  in  1889-'90  was  350  pupils.  Pupils  are  required  to  be 
at  least  13  years  of  age.  They  must  be  able  to  read  and  write  and 
understand  the  elements  of  arithmetic.  They  are  classed  according  to 
special  aptitude,  as  determined  by  examination. 

MUNICIPAL  BKAWnXQ  SCHOOLS. 

There  exist,  also,  numerous  municipal  drawing  schools  in  France, 
most  of  which  are  subsidized  by  the  state.  Although  the  state  ex- 
ercises, to  some  extent,  a  control  over  the  instruction,  the  latter  is  far 
from  uniform.  The  programmes  vary  according  to  the  particular  needs 
of  the  locality  or  the  existence  of  local  industries.* 

The  instruction  is  divided  into  three  classes,  which  generally  include 
the  following  subjects: 

Elementary  classes:  Free-hand  and  linear  drawing.  Intermediate 
classes :  Drawing  of  ornaments  and  parts  of  rilievOy  the  practical  study 
of  projection  (sketches,  plans,  levelling,  etc.).  Advanced  classes: 
Drawing  from  rilievoy  general  history  of  art,  study  of  order  and  ordi- 
nances, the  ai)plication  of  projection  to  carpentry,  iron  work,  stone 
cutting,  etc. 
About  250  schools  of  this  kind  exi^t  in  France* 
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DRAWING  IN  PUBLIC  SCHOOLS,  PARIS. 

Instruction  in  drawing  is  commenced  in  the  infant  classes,  where  it 
l^rccedes  that  of  writing 5  it  is  continued  in  the  elementary  primary 
schools,  and  carried  to  a  still  further  extent  in  the  advanced  primary 
schools.  As  the  latter  are  available  for  only  a  few,  the  city  of  Paris 
has  provided  for  evening  classes  in  anumber  of  the  communal  (public) 
schools,  where  gratuitous  instruction  is  given  in  drawing  and  modelling 
to  apprentices  and  adults.  This  instruction  consists  of:  Geometrical 
drawing,  with  its  practical  apx^lications — draughting  machinery,  archi- 
tectural drawing,  coloring,  etc. ;  free-hand dra"wing  (ornament  and  figure) 
executed  after  relief;  round  rilievoy  plants  and  hving  models,  modelling, 
and  sculpture. 

These  courses  are  open  every  evening  from  8  to  10  o'clock.  There  are 
70  of  these  schools  for  men  and  17  for  girls  and  women. 

The  instruction  given  in  the  above  mentioned  schools^  is  mainly  of  a 
general  and  theoretical  character. 

The  city  of  Paris,  desiring  to  complete  the  education  thus  given  by 
instruction  relating  more  particularly  to  industry,  created  in  1883  two 
schools  of  design,  one  of  preparatory  practical  designing,  and  the  othc.r 
for  the  application  of  the  art  to  a  certain  number  of  industries.  The 
latter  is  a  complement  of  the  former. 

GERMAIN  PILON  SCHOOL,  PARIEL 

Tliis  is  a  municipal  school  preparatory  to  practising  designing.  The 
instruction,  which  is  entirely  gratuitous,  lasts  three  years,  ar.d  in- 
cludes: Applied  mathematics,  drawing  from  relief  work,  round  rilievOy 
plants  and  living  models,  sculpture  and  decorative  painting,  archi- 
tectural designing  and  history  of  art,  history  and  composition  of  orna- 
mentation. There  are  two  courses,  one  during  the  day  and  the  other 
in  the  evening  from  8  to  10  o'clock. 

Candidates  for  admission  to  the  day  classes  must  be  14  and  those 
for  the  night  classes  15  years  of  age.  Candidates  provided  with  cer- 
tificates of  primary  education  may  enter  at  13  years  of  age. 

.  BERNARD  PALISS7  SCHOOL,  PARIS. 

This  is  a  municipal  school  for  the  application  of  the  fine  arts  to  in- 
dustry. 

There  are  four  shops  for  practical  work,  viz.,  one  for  ceramics,  glass- 
work,  and  enamelling^  one  for  decorative  painting;  one  for  sculpture 
in  wood,  marble,  ivory,  and  metals;  and  one  for  designing  for  cloths  and 
furnishings.  These  branches  relate  to  the  industries  which  predomi- 
nate in  the  quarter  where  the  school  is  located. 

The  course  is  for  three  years.    The  instruction  is  gratuitous.    There 
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arc  both  night  and  day  schools.  Candidates  must  be  at  least  14  years 
old  for  the  day  school  and  15  years  old  for  the  night  school.  They  are 
examined  for  admission.  The  annual  budget  amounts  to  about  G2,000 
francs  ($11,966). 

TRAVELLING  SOHOLAESHIPS  TO  GRADUATES  OF  INDUS- 

TRIAL  SCHOOLS. 

The  minister  of  commerce  and  industry  gives  every  year  a  number 
of  travelling  scholarships  to  graduates  of  industrial  or  trade  schools. 

The  value  of  these  scholarships  varies  according  to  the  importance 
and  duration  of  the  trip  from  1,500  to  3,000  fraucs  ($289.60  to  $579)  a 
year.  They  are  renewable  once  or  twice,  but  not  longer.  Holders  of 
scholarships  may  choose  the  country  wherein  they  temporarily  sojourn. 
They  must  study  industrial  matters  while  abroad  and  send  a  report  of 
their  studies  and  observations  at  least  every  three  months  to  the  min- 
ister of  commerce  and  industry. 

Scholarships  are  awarded  after  competitive  examination,  comprising 
a  translation,  a  composition,  and  a  technical  industrial  report  in  either 
English  or  German,  at  the  choice  of  the  candidates. 
•  Candidates  must  furthermore  be  of  French  nationality,  between  21 
and  30  years  of  age,  have  graduated  from  a  public  school  either  wholly 
or  partially  under  the  control  of  the  minister  of  commerce  and  indus- 
try, and  have  produced  also  certificates  of  health  and  good  morals. 


CHAPTER  V. 


PRESENT   STATUS  OF  INDUSTRIAL  EDUCATION  IN 

GERMANY. 


aoa 


I 


CHAPTER  V. 

FB£SKHT  STATUS  OF  HTDUSTSIAL  BBVCATIOV  DT  GEAHAHT. 

MANUAL  TEAINING. 

• 

The  author  of  the  Leipsic  treatise  on  Education  for  Labor  expresses 
the  opinion  that  it  is  a  reproach  to  Germany,  the  land  of  schools^ 
that  she  has  permitted  France,  Austria,  Sweden, 'and  Switzerland  to 
anticipate  her  in  the  establishment  and  extension  of  a  system  of  manual 
training  in  the  schools. 

HcT claims  that,  ever  since  Martin  Luther's  day,  the  leading  German 
educators  have  strongly  urged  the  necessity  of  introducing  hand  train- 
ing into  the  schools  as  a  means  of  mental  discix)liue.  Yet  he  declares 
that  the  ideas  of  such  men  have  been  spurned  as  dreams  and  phantasms, 
well  enough  in  the  realm  of  thought,  but  incapable  of  growth  in  the 
solid  ground  of  reality. 

A.C cording  to  Herr  Endris  the  first  instruction  in  manual  training 
given  on  German  soil  was  begun  by  Clauson-Kaas,  a  Dane,  at  Emden, 
in  the  province  of  Hanover,  on  the  6th  day  of  September  1880.  This 
foreign  enthusiast  organized  a  course  of  training  for  teachers,  of  whom 
there  were  63  in  the  first  class  formed  The  subjects  of  instruction 
included  carpentry,  basket  making,  straw  work,  bookbinding,  etc. 

F^om  this  small  beginning  came  a  demand  for  similar  instruction 

elsewhere,  resulting  in  the  formation  of  associations  at  Leipsic  and 

Dresden  for  the  promotion  of  the  new  enterprise.     In  Saxony  the 

movement  excited  great  enthusiasm.    To  reduce  the  expense  of  the 

experiment  the  minister  of  internal  affairs  granted  a  subvention  of  3,000 

marks  ($714),  and  the  minister  of  education  declared  his  willingness  to 

aid   the  canse  by  every  means  in  his  power.    At  Dresden,  where 

Glauson-Kaas  gave  a  course  of  instruction,  a  class  of  66  members  was 

formed,  composed  of  as  many  distinguished  men  as  were  ever  placed 

under  one  teacher  together,  except  possibly  in  Dr.  Holmes's  class  at 

Harvard.    There  were  Bottcher,  Kockel,  Birch-Hirschfeld,  and  many 

more  whose  rightful  titles  can  confer  no  additional  honor  on  their 

names.    These  men  submitted  themselves  to  the  unwonted  discipline 

of  hand  work  daily,  from  7  o'clock  in  the  morning  until  nightfall, 

during  the  entire  course.    The  subjects  taught  were  the  same  as  at 

£2mden,  with  the  addition  of  metal  work  and  modelling  in  plaster. 

The  interest  was  great.    The  king,  ministerial  officers,  and  deputa- 
tions from  various  societies,  besides  many  other  high  personages,  hon- 

8.  Ex.  65 ^20  805 


306  REPORT   OF    THE    COMMISSIONER   OF   LABOR. 

orcd  the  occasion  by  tbeir  presence.  Minister  von  Gerber  declared 
that  hereafter  no  Turnhalle  shonld  be  conducted  without  the  adjunct  of 
a  school  workshop. 

In  northern  Germany  there  are  now  many  institutes  of  manual 
training.  School  workshops  have  now  been  established  at  Emden,  and 
at  Konigsberg,  Kiel,  Bremen,  Leii>sic,  Dresden,  Pforzheim,  Stuttgart, 
Carisruhe,  etc.,  and  recently  manual  training  has  been  introduced  into 
the  Teachers'  Seminary  at  Dresden,  and  placed  under  the  direction  of 
Olauson-Kaas.  - 

This  indefatigable  worker  organized  a  women's  class  at  his  home  in 
Dresden  in  the  month  of  July  1887,  in  order  to  prepare  mothers  for 
training  their  boys  to  some  form  of  manual  dexterity.  By  this  means 
he  sought  to  help  those  families  whose  boys  could  not,  or  would  not, 
attend  the  public  manual  training  school. 

On  the  1st  day  of  July  1887  Dr.  Gotze  opened  a  manual  training 
seminary  at  Leipsic*.  At  the  beginning  of  the  course  only  22  pupils 
were  in  attendance;  but  soon  the  experiments  attracted  so  much  atten- 
tion that  on  the  ISth  of  July  nineteen  teachers  in  Italy  applied  to  the 
Italian  ministry  of  instruction  for  permission  to  visit  Leipsic  for  the 
purpose  of  learning  the  system  of  manual  training. 

The  German  people  began  at  last  to  appreciate  manual  training,  and 
to  demand  it  as  apart  of  school  discipline.  The  unremitting  agitation 
of  the  question  by  such  exponents  of  education  as  Olauson-Kaas,  Gotze, 
Schenekendorii",  and  Biedcrmann  has  produced  its  legitimate  effect. 

Public  opinion  in  Germany  seems  to  favor  the  extension  of  manual 
training,  whifch  i^now  regarded  as  essential  to  a  complete  educational 
system. 

Hugo  Elm  gives  the  names  of  thirty  cities  in  Germany  where,  at  the 
date  of  the  publication  of  his  work  (1886),  manual  training  schools  had 
been  established;  yet  he  acknowledges  that  his  data  are  incomplete, 
and  that  the  number  of  such  institutions  has  now  doubled. 

The  Gennan  schools  of  this  class,  however,  are  not  ideally  perfect. 
Prof.  J.  M.  Ordway  of  Tulane  University  relates  that  a  few  years 
ago  he  visited  a  number  of  Geicerheschuleriy  expecting  to  find  regular 
manual  labor  schools;  but  he  found  very  little  manual  work  done 
there.  Prussia  had  a  few  trade  schools,  but  these  generally  neglected 
the  education  of  the  man.  In  Sweden  he  found  a  far  better  system. 
The  Swedes  came  nearest  to  his  ideal  and  the  ideas  we  are  trying  to 
work  out. 

At  the  eighth  German  manual  training  congress,  Herr  Scheucken- 
dorif,  referring  to  the  early  progress  and  present  condition  of  the  labor 
school  movement  in  Germany,  said: 

In  the  yeav  1851  Prof.  Biedcrmann  of  Leipsic  wrote  a  book  on  Edu- 
cation for  Labor  in  which  he  treated  the  subject  in  a  striking  and 
original  manner  from  the  point  of  view  then  assumed  by  the  promoters 
of  the  movement  in  Gennany.    If  we  examine  this  remarkable  work 
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we  shall  discover  that  tbe  ideas  therein  expressed  are  in  harmony  with 

oars  of  today. 

The  speaker  restricted  himself  to  a  brief  sketch,  but  referred  to  a 
forthcammg  statistical  publication  on  the  sntg^ect  (in  course  of  prep- 
iiration  at  that  time  by  Herr  Sonntag  of  Leipsic),  to  be  submitted  to 
the  next  congress.. 

Herr  Schenckendorff  expres^d  great  admiration  for  the  system  of 
tfaifliDg  devised  by  Mikkelsen  of  Denmark^  and  said  that,  in  respect 
to  thoroughness,  it  seemed  to  him  the  nearest  to  perfection  of  any. 
N\»xt  in  order  of  preference  he  would  place  the  system  of  Salomon, 
who  limits  his  teaching  to  joinery. 

The  report  alluded  to  in  the  address  of  Schenckendorff,  aa-in  prepara- 
tion, is  entitled,  Berioht  Uber  den  Statid  und  die  Ausbreitung  des  Arbeits- 
itiUerriehU  in  Deutschland.  It  is  exhaustive  in  detail,  and  was  pre- 
sented to  the  ninth  German  manual  training  congress  by  its  author, 
Herr  Sonntag  of  Leipsic. 

From  this  valuable  report,  and  &om  an  excellent  abstract  of  it  pub- 
lished in  Blatter  fur  Knaben-Handarbeit,  January  1890,  we  summarize 
the  follomng  facts  (it  being  borne  in  mind  that  the  report  aims  to  give 
an  am)unt  of  the  historical  development  of  manual  training  in  Ger- 
niany,  wherever  it  has  been  introduced,  from  the  year  1880  to  1888)  : 

The  number  of  school  workshops  in  existence  in  Germany,  and  the 
nnmber  of  places  where  they  have  been  established,  are  the  matters  first 
recorded.  Of  independent  school  workshops  there  were  67  in  62  places ; 
ioteaehers'  seminaries,  12  in  12  places;  in  private  and  common  schools, 
l^ial2  places;  in  orphans'  homes,  15  in  14  places;  in  boys'  homes,  44 
*^  21  places;  in  reformatories,  10  in  10  places;  in  asylums  for  feeble- 
minded, 2  in  2  places;  in  blind  asylums,  5  in  5  places;  in  deaf  and 
<lnmb  asylums,  7  in  7  places ;  in  school  workshops  with  industrial  object, 
^  in  12  plaees.     A  total  of  186  school  workshops  in  120  places. 

From  the  same  publication  is  drawn  a  table  showing  the  number  of 
pupils  and  instructors  in  manual  training  in  Germany  prior  to  1880, 
*nd  for  each  subsequent  year  down  to  1888 : 

PUPILS  AJSTD  IKSXSfOrCTOBS  IN  MANUAL  TRAINING  IN  GERMANY. 


Year. 


TupilB. 

Teachers. 

Total. 

Volk9- 
sehulm. 

Higher 
schools. 

113 

M 

47 

1 

304 

216 

88 

6 

548 

3«2 

156 

16 

08G 

766 

230 

27 

1,760 
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Artisan- 
teachers. 


9 
15 
25 
27 
82 
35 
86 
39 
42 
48 
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Concerning  this  table,  it  is  observed  that  in  the  year  1888  the  num- 
ber of  pnpils  was  almost  19  times  as  large  as  in  1880^  and  the  number 
of  teachers,  12  times  as  great  as  in  1880.  The  pupils  of  the  higher 
schools  are  of  the  intermediate,  the  Latin,  the  real-schools,  the  pro- 
gymnasia,  the  seminaries,  the  real-gymnasia,  and  gymnasia. 

In  the  same  journal,  February  1890,  is  to  be  found  the  concluding 
portion  of  this  abstract.  The  first  table  there  given  relates  to  the  spe- 
cific kinds  of  manual  training  in  vogue  in  the  different  school  work- 
shops, as  follows: 

KINDS  OP  MANUAL  TRAimNG  AND  NUMBEE  OF  SCHOOL  WORKSHOPS. 


Year. 


Prior  tx>  1880 

1880 

1881 

1882 , 

1883 , 

1884 

1885 , 

188C 

1887 

1888 , 


Faate- 

board 

•  work. 

Wood 
carving. 

Joinery. 

Ketal 
work. 

Ifodel- 
liDjS. 

5 
9 
13 
17 
24 
29 
36 
45 
62 
77 

1 
2 
8 
10 
15 
21 
23 
34 
47 
61 

2 

6 
13 
17 
23 
35 
38 
41 
52 
60 

"2' 

2 
3 
2 
2 

4 
5 
6 
7 

In  1888,  therefore,  pasteboard  work  was  carried  on  in  about  80  i>er 
cent,  of  the  school  workshops j  wood  carving,  in  about  63  per  cent.; 
joinery,  in  about  60  per  cent.;  metal  work,  in  about  7  per  cent.;  and 
modelling,  in  about  3  per  cent. 

The  following  table  indicates  the  number  of  pupils  receiving  instruc- 
tion in  the  various  special  forms  of  manual  training  during  the  same 
years; 

KINDS  or  MANUAL  TRAINING  AND  NUMBER  OF  PUPILS. 


Year. 


Prior  to  1880 

1880 

1881 

1882...: 

1883 

1884 

1885 

1886 

1887 

1888 


Paste- 
board 
work. 


67 

117 

203 

424 

553 

752 

973 

1, 103 

1,600 

2,400 


Wood 
carving. 


6 

13 

81 

103 

202 

307 

446 

713 

1.116 

1,797 


Joinery. 


10 

49 

194 

400 

713 

001 

945 

1,076 

1,497 

1.785 


work. 


24 
20 
84 
50 
24 
41 
61 
67 
70 


Model- 
ling. 


17 
27 
256 
168 
72 
66 
49 
82 
40 


Accordingly,  in  the  year  1888,  about  43  per  cent,  of  the  whole 
number  of  pupils  were  pasteboard  workers;  about  32  per  cent.,  wood 
carvers;  about.  31  per  cent.,  joiners;  about  1.2  per  cent.,  metal 
workers;  about  0.7  per  cent.,  modellers. 

The  school  workshops  are  sometimes  located  in  rented  rooms;  some- 
times (and  for  the  most  part)  in  rent  fi^ee  school  rooms.  Occasionally, 
in  building  a  new  Turnhalle^  a  specially  fitted-up  room  is  sot  apart  for 
a  pupils'  workshop  in  connection  with  it.  _ 
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Tlie  question:  Should  artisans  or  teachers  give  the  instruction t  is  in 
the  way  of  a  practical  solution.  The  percentages  of  instructors  are  as 
follows: 

PERCEKTAQES  OP  TEACHERS  AND  ARTISANS. 


Year. 

Percentage  of— 

Teaclien. 

Artisans. 

PHor  to  18S0........*. 

10 
20 
39 
50 
56 
61 
64 
72 
79 
81 

00 

1883 

71 

"ISSl 

61 

I8e 

50 

1883 

44 

UM 

39 

168S 

36 

ISM 

28 

1387 

21 

1888 

19 

The  number  of  teachers  that  instruct  pupils  in  manual  work  has 
increased  from  10  per  cent,  prior  to  1880  to  81  per  cent,  in  the  year 
1888;  while  the  number-of  artisans  that  teach  pupils  has  suffered  a  con- 
sequenf  diminution.  In  the  school  workshops  instituted  with  an  edu- 
cational purpose  teachers,  with  few  exceptions,  are  the  instructors.  In 
several  institutions  where  artisans  are  still  retained  as  manual  training 
teachers,  it  is  openly  declared  that  a  technically  educated  pedagogue 
is  to  be  preferred. 

The  principal  specialties  of  instruction  are  pasteboard  work,  wood 
carving,  joinery,  and,  to  some  extent,  metal  work  and  modelling.  These 
are  the  five  regularly  instituted  forms  of  discipline  of  manual  training 
at  present,  though  various  other  branches  of  instruction  have  been 
atlopted  m  educational  establishments  that  have  to  do  with  special 
conditions.  Of  these  gardening  is  given  a  special  preference  in  many 
places. 

Generally  each  pui)il  is  instructed  for  two  consecutive  hours;  though 
in  some  cases  the  duration  of  the  teaching  varies  from  one  and  one-half 
to  three  hours.  In  this  connection  it  should  be  remarked  that  every- 
where in  Germany  manual  instruction  is  given  every  day  of  the  week, 
including  Sunday. 

The  number  of  pupils  in  one  department  varies  with  the  several 
specialties.  In  pasteboard  work  it  runs  from  12  to  20;  in  wood  carving, 
from  10 1«  24;  in  joinery,  from  12  to  16. 

'^here  the  so-called  preparatory  courses  exist  children  are  received 
at  from  5  to  6  years  of  age.  For  pasteboard  work  they  must  be  at  least 
^  years  old ;  for  wood  carving,  at  least  11 ;  and  for  joinery,  only  12  year 
old  boys  are  admitted  as  a  rule. 

At  Wertheim,  Baden,  in  September  1888,  was  founded  die  Schiiler- 
^^^htatt  0^  the  city,  by  the  school  superintendent  of  the  grand  duchy. 
^6  Specialty  of  this  school  is  pasteboard  work.  In  1889  there  were 
^  pxipils  and  1  teacher.    The  ages  of  the  pupils  ranged  from  9  to  18. 
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Up  to  February  1889  tbe  tuition  for  each  pupil  was  1.50  marks  (36 
cents).  Sinoo  that  time  it  lias  been  reduced  to  80  pfennigs  (19  cents). 
'  In  the  free  city  of  Bremerhaven  a  pupils'  workshop  {SchUlerwerkstatt) 
was  founded  in  October  1888,  by  Herr  Eeuber.  The  city  fumisbcs 
the  school  building,  light,  and  heat,  and  also  gives  something  for  tool 
equipment. 

Paisteboard  work  and  wood  carving  are  tbe  specialties  taught.  In 
1888  there  were  32  pupils — 17  taking  pasteboard  work,  15  wood  carving. 
The  pupils  are  from  12  to  14  years  of  age.  Thirty -one  of  these  pupils 
attended  the  VolksacliuJe,  and  one  a  higher  grade.  Each  pupil  pays  5 
marks  ($1.19)  for  instruction  and  material.  In  1881  manual  training 
was  introduced  into  the  ragged  school  {ArmertBchule)  at  Lubeck.  In 
1886,  after  tliis  school  had  been  abolished,  the  training  {Smidfertig- 
keitsunterricht)  was  pursued  in  a  special  sh<^.  Oarx>entry,  brush  mak- 
ing, slipper  making,  spoon  carving, fret  sawing,  wood  carving,  and  straw 
braiding  are  the  practical  exercises.  Two  hours  a  week  are  devoted  to 
instruction.  In  1888  there  were  76  boys  under  in6trueti<m«  Pupils 
may  keep  their  work  without  charge.    Tuition  is  free. 

At  Halle,  Saxony,  on  the  8th  of  January  1887,  a  manual  training 
school  was  established  by  Dr.  Schrader,  director  of  the  real-gymnasiuui. 

The  classes  occupy  five  rooms  in  the  old  BUrgerschule^  Poststrasse, 
Dr.  Schrader  is  director,  but  a  committee  under  his  supervision  man- 
ages the  school.  A  skilled  workman  is  chosen  to  give  instruction  in 
each  of  the  technical  subjects  pursued.  Pasteboard  work,  carpentry, 
wood  carving,  and  (when  called  for)  turning  are  taught. 

In  1889  (first  quarter)  there  were  158  pupils — 40  taking  pasteboard 
work,  52  cabinet  work,  66  wood  carving.  By  the  school  statute  boys 
who  attend  a  public  school  can  take  only  one  manual  training  specialty. 

In  1888  Dr.  Schrader  opened  a  teachers'  course  in  carpentry  and 
wood  carving.  Two  Vienna  teachei*s  say,  ^'  The  Halle  shops  are  among 
the  best  conducted  that  we  have  seen.^' 

In  1887  a  manual  training  school  shop  {Schuler-HandferiiglceiU'Un- 
terrichtH-Anstalt)  was  established  at  Glogau  by  the  industrial  society 
of  that  city.  The  Silesian  Central  Trade  Union  contributed  300  marks 
($71.40)  toward  the  equipment  of  the  shop;  but  the  establishment's 
current  expenses  are  met  by  voluntary  contributions.  iNothing  has 
been  received  as  yet  from  the  public  (municipal)  treasury.  Two  hun- 
dred and  forty  marks  ($57.12)  would  be  necessary  to  pay  for  rent  of  a 
suitable  building;  but  such  expenditure  is  beyond  the  means  at  the 
disposal  of  the  committee.  For  this  reason  they  are  compelled  to  post- 
jione  the  establishment  of  a  much  desired  course  in  joinery. 

Herr  Eckert  is  the  director,  and  he  is  assisted  by  two  manual  train- 
ing teachers.  Pasteboard  work  and  wood  carving  are  the  branches 
tiiught,  the  latter  having  been  begun  October  19, 1887.  The  course  erf 
instruction  runs  throughout  the  school  year. 
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*  In  1887  there  were  32  pupils  in  this  shop,  with  two  teachers;  in  1888 
25  pupils  attended  the  course.  The  pupils  come  from  the  Volksschuley 
aud  range  in  age  from  12  to  14  years.  No  tuition  fee  is  charged ;  though 
asmallaHK)unt  (about  50  pfennigs — 12  cents)  per  quarter  is  requu-ed 
of  middle  school  pupils  to  defray  the  cost  of  materials.  The  income 
(from  feliis  source)  is  scarcely  worth  mentioning,  however. 

The  director  is  paid  180  marks  ($42«84)  anuually;  the  two  teachers 
m  marks  ($28^6). 

T]ie pupils  like  to  attend  the  course  of  instruction  in  this  shop;  and 
tlie  results  are  good^or,  at  least,  encouraging^  is  the  final  comment  of  the 
reporter. 

The  Manual  Training  School  at  Gorlitz  was  established  May  3,  1881, 
by  Hcrr  Schenckendorff.  Since  the  second  year  of  its  existence  this 
school  has  been  under  the  patronage  of  her  royal  highness,  the  crown 
princess,  now  the  Empress  Friedrich.  The  school  is  supported  by  the 
Society  Ibr  the  Promotion  of  Manual  Training  and  Youthful  Games. 
The  expenses  for  1887  were -2,467.23  marks  ($587.20).  The  director  is 
assisted  in  the  instruction  by  five  teachers. 

The  school  serves  an  educational  purpose  exclusively;  it  is  not  de- 
signed to  promote  any  Industrie  end.  The  teaching  in  every  specialty 
iscoaductedon  pedagogical  principles.  Hcrren  Keumann,  Dr.  Schnei- 
der of  Leipsic,  Gelbe,  Salomon,  and  Miiller  are  among  the  lecturers. 

From  the  beginning  pasteboard  work  and  wood  carving  have  been 
taught  in  the  Gorlitz  school.  From  1881  to  1884  modelling  was  one  of 
the  branches  of  instruction;  but  in  1884  this  branch  was  set  aside  on 
account  of  the  objections  urged  against  it  by  Director  Grunow  of  Ber- 
lin, and  carpentry  was  substituted  the  same  year. 

The  course  extends  through  the  school  year.  Each  boy  receives 
four  hoars'  instruction  a  week.  The  ages  of  the  pupils  range  from  12 
to  U  years.  Pupils  come  from  gymnasia,  real-gymnasia,  burgher,  pri- 
vate, and  communal  schools.  The  articles  made  remain  the  property  of 
t^e  pupils,  only  a  few  being  retained  for  exhibition  or  other  pui  poses. 
Pupils  of  the  higher  institutes  pay  a  monthly  tuition  fee  of  1  mark 
(Scents),  as  do  extra  course  pupils.    Other  pupils  pay  no  tuition. 

The  director  of  the  Gorlitz  Manual  Training  School  receives  a  salary 

of  450  inarks  ($107.10)  a  year.    Each  teacher  is  paid  300  marks  ($71.40) 

*year  for  teaching  eight  hours  a  week. 

y  ^as  the  case  with  this  school  at  first  that  many  difficulties  and 

J^tions  raised  by  the  master  workmen  had  to  be  overcome.    The 

,  ^*^inders'  guild  determined  to  receive  no  boy  as  an  apprentice  who 

^  t^een  a  pupil  of  the  manual  training  school.    Now  there  is  no 

J^^tauce  to  accept  such  pupils  as  apprentices.    Master  bookbinders 

faster  joipers  send  their  own  children  to  the  school,  and,  in  some 
•  ^^xices,  permit  them  to  pursue  a  more  thorough  course  than  appren- 
^^^  take. 
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A  teachers'  course  wa9  institated  in  March  1837  in  connc 
this  school. 

On  October  ljlSS2,  the BiirgerschuUehrcry  Friedr.  Potzschn 
established  ^  manual  training  school  at  Markneukirchen.  1 
is  maintained  by  the  state  and  the  commune.  A  school  re 
vided  by  the  commune  with  heat  and  lighting.  Pedagogical 
govern  the  instruction.  During  the  year  1886  there  were  1 
l^asteboard  work;  but  with  this  experiment  it  was  given 
sawing  has  been  carried  on  from  the  beginning;  and  to  this 
wood  carving  in  1886.  Four  hours  a  week  are  occupied  with 
The  number  of  pupils  has  steadily  increased  from  6  in  18 
18S8.    Tuition  costs  2  marks  (48  cents)  a  quarter. 

The  director  and  the  class  teachers  are  well  satisfied  wii 
struction  in  manual  training.  This  is  all  the  more  gratifyiuj 
in  the  beginning  (especially  in  1882),  the  school  had  to  coi 
the  ignorance  of  the  citizens  and  the  opposition  of  some  te 
is  chiefly  by  means  of  exhibitions  that  the  cause  of  manu; 
has  so  quickly  achieved  success. 

Real-school  director,  Dr.  Gelbe,  oi^ened  a  manual  train 
{Randfertiglceitsschule)  at  Stolberg  in  1885.  Rooms  for  inst 
granted,  rent  free,  in  the  builtling  of  the  real-school.  A  wcj 
joinery  shop  is  established  in  the  basement,  while  pasteboa 
taught  in  one  of  the  cla«s  halls. 

Pasteboard  work  and  wood  work  are  the  manual  exer< 
course  runs  from  May  till  February,  and  two  years  are  requi] 
plete  the  full  work  of  either  class.  Real-school  pupils,  froi 
years  of  age,  are  permitted  to  work  in  the  course  for  pastebc 
pupils,  14  to  16  years  old,  take  the  wood  work  course.  T 
adopted  in  order  that  there  may  be  a  gradual  advance.  All 
required  to  wait  until  their  fourteenth  year  before  beginnii 
so  as  to  insure  a  suflScient  physical  development  and  amp 
for  the  work.  Besides,  the  pasteboard  work  constitutes  ai 
preparation  for  joinery. 

In  1888  the  number  of  pupils  was  48;  the  number  of  teach( 
tuition  fees  in  the  pasteboard  work  course  are  1.50  marks  (5 
the  lower  division,  and  2  marks  (48  cents)  in  the  higher.  1 
the  joinery  course  is  3  marks  (71  cents). 

A  small  class  of  teachers  has  been  organized  and  conduci 
nection  with  this  school  for  several  years. 

In  1881  a  manual  training  school  was  established  at  Dres( 
Gemeinniitziger  Verein,  This  society  pays  out  of  its  treasiirj 
between  1,600  and  1,900  marks  ($380.80  to  $452.20)  for  the 
the  school.  The  minister  of  education  grants  some  aid 
tuition  fees  supply  the  remainder  of  the  income.  Six  hund 
($142.80)  are  paid  for  rent  of  the  room  at  23  Canal  stree 
the  school;  while  three  workshops,  located  in  diffcient  sc 
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ings,  are  at  the  service  of  the  school,  rent  free.  On  account  of  tlie 
size  of  Dresden  shops  are  needed  in  all  quarters  of  the  city. 

The  branches  taught  are  paper  work  (in  the  preparatory  grade), 
pasteboard  work,  carpentry,  and  wood  carving.  The  school  is  in  ses- 
sion from  ten  to  ten  and  one-half  months  in  the  year. 

In  1881  there  were  89  pupils  in  this  school,  taught  by  4  teachers  and 
1  artisan.  In  1888,  305  pupils  were  in  attendance,  and  there  were  12 
teachers  and  2  artisans  giving  instruction. 

In  the  preparatory  department  the  ages  of  pupils  range  from  6  to  8 
years;  in  the  pasteboard  work  grade,  8  to  14;  in  joinery,  8  to  17.  Pu- 
pils belong  to  district  schools,  burgher,  private,  and  society  schools,  to 
real-g}'mnasia  and  gymnasia. 

The  articles  made  by  pupils  remain  in  the  custody  of  the  school  until 
after  the  exhibition.  Tuition  costs  2  marks  (48  cents)  a  mouth.  Ninety 
half-rate  scholarships  exist,  however.  The  manual  training  teacher 
receives  3  marks  (71  c^nts)  for  every  two  hours'  service,  if  he  belongs 
to  the  rank  of  teacher;  1.70  marks  (40  cents),  if  to  the  artisan  class. 

A  teachers'  course  was  opened  by  the  society  in  1880  with  4  teachers 
under  instruction.    In  1888  there  were  42  taking  the  course. 

Twice  a  year  the  former  pupils  meet  for  the  discussion  of*  manual 
training  questions.  Most  of  the  managers  of  the  five  children's  homes 
in  Dresden  have  learned  something  of  manual  training,  and  through 
them  instruction  in  this  branch  has  been  introduced  into  the  homes 
over  which  they  preside. 

At  first  (from  1880  to  1884)  the  course  included  only  pasteboard  work 
and  carpentry.    Since  1885  wood  carving  has  been  added. 

Most  of  the-teachers  in  the  people's  schools  ( Volksschulen)  take  the 
course;  some  of  the  teachers  of  higher  schools  and,  since  1883,  lay- 
men {Nichtlehrer)j  too,  have  joined  the  classes.  In  1888  there  were  ten 
of  these  belonging  to  the  most  diverse  stations  in  life.  The  eldest  is 
an  apothecary  72  years  old. 

In  the  summer  of  1882  the  society,  in  conjunction  with  the  Leipsio 
association,  instituted  a  course  commonly  called  the  summer  course. 
The  attendance  was  very  large.  In  all  there  were  63 ;  among  the  num- 
ber, 54  teachers  of  the  Volksachulen',  4  teachers  from  higher  schools; 
and  5  nonprofessional  pupils  {NichtleUrer).  Pasteboard  work, carpen- 
try, wood  carving,  modelling,  and  metal  work  were  the  branches  to 
which  they  devoted  themselves. 

The  City  Manual  Training  School  at  Weimar  was  founded  in  October 
1885  by  Burgomaster  Pabst.  The  savings  bank  gave  1,500  marks 
($357)  for  its  equipment,  and  annually  contributes  to  its  support  1,000 
marks  ($238).  At  first  a  room  in  the  garden- work  school  served  as  a 
shop.  In  1888,  however,  the  school  committee  secured  two  fine  rooms 
in  a  burgher  school  free  of  cost. 

The  plan  of  instruction  excludes  special  industrial  training,  and  aims 
only  at  educational  ends — a  habit  of  work,  exercise  of  eye  and  hand, 
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and  tlie  formation  of  the  taste  and  sestbetic  jadgmeut.    The  branches 
taught  are  pasteboard  work,  joinery,  with  wood  carving:,  and  metal  work. 

Every  boy  in  this  school  receives  two  hours'  instruction  a  week.  In 
1888  the  school  had  46  pupils.  The  ages  range  from  8  to  14  years.  All 
the  boys  attend  the  Volksschuley  and,  at  the  same  time,  the  City  School 
of  Garden- work.  After  a  public  exhibition  at  the  end  of  the  school 
year  the  articles  made  are  sold,  and  from  the  proceeds  premiums  are 
purchased  to  be  awarded,  on  the  grand  duke's  birthday,  to  the  most 
deserving  and  most  diligent  pupils.  There  are  no  tuition  fees.  The 
instructors  are  paid  1.50  marks  (36  cents)  an  hour. 

As  one  result  of  the  training,  it  is  observed  that  while  formerly  pupils 
6n  leaving  the  VolJtsschuIe  commouly  sought  work  as  day  laborers,  they 
now,  since  the  introduction  of  manual  training^  almost  without  excep- 
tion, d«vote  themselves  to  manual  trades. 

The  introduction  of  c^pentry  into  Falk  Institute  was  brought  about 
by  a  visit  of  several  governmental  officers  to  the  Weimar  school.  Bee- 
ognizing  the  great  educational  value  of  what  they  saw  in  this  manual 
traiuiug  school,  they  took  measures  to  extend  the  benefits  of  such  in- 
struction to  other  establishments  under  their  control. 

A  priyate  course  for  pupils  of  higher  institutions  was  held  during  the 
winter  of  188S-'8D  at  Weimar.  This  course — ^in  which  ]>asteboard 
work,  carpentry,  and  wood  carving  were  taught — was  attended  by  about 
20  pupils  of  the  gymnasium  and  real-gymnasium.  Fifty-two  boys,  from 
10  to  14  years  old,  were  instructed  for  six  hours  a  week  during  1891  in 
four  branches  taught  here. 

At  Pforzheim,  grand  duchy  of  Baden,  a  manual  training  school  was 
founded  by  the  City^  Aid  Society  {Stddtischer  Hilfaverein)  and  derives 
its  sni)port  from  that  association*  The  head  teachers,  Herren  Worner 
and  Weber,  were  educated  for  their  work  at  the  expense  of  the  society, 
the  first  at  Berlin,  the  second  at  Emden.  The  training  consists  of  the 
following. branches:  Wood  carving,  pasteboard  work,  scroll  sawing, 
brush  making,  and  basket  weaving.  In  1888  there  were  125  pupils. 
Pupils'  ages  vary  from  11  to  14  years.  All  the  boys  attend  the  Volks- 
BcUulen,    Tuition  is  free. 

At  Munich  a  pupils'  workshop  was  opened  in  October  1887  by  the 
People's  Education  Society  (VolkibiMungsverein)  from  which  it  de- 
rives its  support.  There  are  three  instructors — one  in  pasteboard  work, 
one  in  carving,  and  one  in  joinery.  Pupils  work  at  these  specialties 
from  2  to  4  o'clock  on  Wednesdays  and  Saturdays,  making  four  hours  a 
week.  In  the  scliool  year  1888-'89  there  were  71  pupils  in  attendance. 
From  the  age  of  10  to  12  they  are  taught  pasteboard  work*,  from  11 
to  14,  wood  carving  and  carpentry.  Pupils  are  permitted  to  keep 
articles  made  by  them,  except  that  articles  of  special  excellence  are 
reserved  for  a  collection  of  specimens  to  be  setup  in  the  shop.  Tuition 
costs  3  marks  (71  cents)  a  month.  For  every  hour  of  teaching  per 
week  teachers  receive  72  marks  ($17.14)  per  annum. 
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TlieLeipsic  pupils'  shops  w^re  founded  by  tlie  Mutual  Benefit  Asso- 
datiou.  Herr  Lammers  and  Dr.  Gotze  were  iustruiueutal  in  securiDg 
their  establishment.  -April  7, 158Q,  a^aehers'  eoui^se  was  opened ;  and, 
in  the  same  year,  the  pupils'  course  began.  There  are  at  present  7 
rooms  occupied  as  workshops,  in  the  old  Thomas  school.  Dr.  W. 
Gdtze  is  director.  The  teachers  (including  artisans  who  are  instruct- 
ors) are  23  in  number. 

The  matters  taught  are  pasteboard  work,  carpentry,  wood  carving, 
metal  work,  and  modelling.  The  instruction  is  timed  so  as  to  accom- 
modate as  many  as  possible — each  class  taking  a  two-hours'  lesson  on 
Wednesday  and  Saturday  afternoons,  from  2  to  4,  3  to  5,  or  5  to  7 
o'clock.  Pupils  are  received  twice  in  the  year,  catering  at  Easter  and 
at  Micbaelmas.  Duriiig  the  summer  of  1889  there  were  297  pupils. 
But  in  winter  the  attendance  is  larger  j  as,  in  the  winter  of  1888-'89, 
tb^e  were  386  pupils.  They  range  in  age  from  8  to  16,  belonging  to 
Tmous  grades — Volkaschulen^  private  schools,  and  higher  institutions. 
Teachers'  fees  are  3  marks  (71  cents)  for  every  two  hours'  teaching. 
A  teachers'  course  has  been  conducted  in  connection  with  this  estab- 
lishment ev^  since  its  foundation  in  1880. 

AtGrimma  something  has  been  attempted  for^  long  time  in  the  way 
of  manaal  training  at  the  Boyal  Teachers'  Seminary,  and  at  the  Royal 
Seminary  for  Candidates  for  the  Teacher's  Office.  The  introduction  of 
pasteboard  work,  for  example,  dates  back  fifty  years  in  these  institutions. 
Master  Bookbinder  Vorholz  has  taught  pasteboard  work  since  1874, 
^d  Master  Joiner  Bolir  has  taught  his  specialty  since  October  1884. 
^he  instructors  are  cramped  for  room,  however,  and  not  until  the 
^minaries  obtain  a  new  building  will  manual  training  be  pursued  with 
Success. 

A  boys'  work  school  was  opened  at  Carlsruhe  by  the  municipal  au- 
thorities February  1,  1881.    The  branches  taught  are  scroll  sawing, 
folding  exercises,  wood  carving,  pasteboai'd   work,  bookbinding,  and 
"^h  making.    This  last  branch,  however,  has  been  dropped  on  ac- 
^^ut  of  the  too  great  cost  of  materials,  and  because  of  its  very  ques- 
^^on^i,ie  educational  value.    Instruction  in  carpentry  could  be  intro- 
^^ced  only  to  a  very  limited  extent,  since  for  a  long  time  only  one 
^^Qch  could  be  had. 

5^he  pupils  are  recruited  from  the  gymnasium,  real-gymnasium,  real- 
^tool,  burgher  school,  and  a  few  from  the  boys'  school.  Tuition  costs 
J^  marks  ($2.86)  a  year.  Besides  this  pupils  must  repay  the  city 
^^^asury  the  cost  of  the  raw  materials  used. 

tFntil  late  in  the  year  1890  these  were  the  only  subjects  taught  Then 
"^^r  fieinfurth  undertook  the  teaching  of  carpentry  and  pasteboard 
^^Tk;  Herr  Galm,  carpentry  and  metal  work;  and  wood  carving  and 
^^^^tdtwoMPd  work  fell  to  Herr  E,  Jais. 

-^here  are  only  two  divisions  for  carpentry,  with  5  pupils  in  each, 
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because  the  shop  is  supplied  with  barely  enough  tools  for  this  niiml>or 
in  that  specialty  5  two,  also,  for  pasteboard  work,  with  14  and  16  pupils^ 
respectively;  one  division  for  wood  carving,  with  22  pupils;  and  one  tor 
metal  work,  with  14  pupils.  Each  division  receives  two  hours'  instmc- 
tion  a  week. 

Since  Easter,  1891,  no  tuition  fee  has  been  charged,  and  materials 
are  furnished  to  pupils  free  of  cost. 

A  manual  work  school  for  boys  was  opened  at  Brieg  in  October 
1889.  The  school  year  of  1891-'92  began  AprU  15, 1891.  Thirteen  of 
the  pupils  were  from  the  gymnasium,  1  from  the  school  of  agriculture, 
17  from  the  burgher  school,  and  2  from  the  VolJcsschule — 33  in  all. 

To  the  instruction  in  pasteboard  work  was  added  that  of  carpentry 
at  the  commencement  of  the  school  year.  Every  pupil  receives  two 
hours'  instruction  once  a  we^k ;  in  summer  from  2  to  4  o'clock  ou 
Wednesday  and  Saturday  afternoons,  and  in.  winter  from  6  to  7  o'clock 
on  the  same  days.  Tuition  costs  7.50  marks  ($1.79)  for  the  half-year,  to 
be  paid  in  advance  at  the  rate  of  3.75  marks  (89  cents)  a  quarter. 

The  system  of  manual  training  pursued  in  the  German  real-schools 
may  be  indicated  by  a  description  of  the  Eoyal  Eealschool  at  Augsburg. 
From  the  annual  report  for  the  school  year  1S9()-'91  it  appears  that  the 
teaching  staff  of  this  institution  consists  of  24  teachers.    The  course  o^ 
study  is  essentially  the  same  in  all  German  schools  of  this  class;  tb»t> 
is  to  say,  the  real  school  is  a  high  school  without  classical  studies. 

The  manual  exercises  in  this  school  consist  of  free-hand  and  linetv:^ 
drawing  and  turning.  Three  hours  per  week  are  given  to  drawing  ancJ- 
two  hours  to  exercises  in  turning. 

Besides  these  exercises  two  hours  a  week  are  devoted  to  religion^ 
instruction  (Catholic,  Protestant,  and  Jewish);  six  hours  each  to  Ger- 
man and  French;  two  hours  to  geography;  five  to  arithmetic;  three  to 
writing  German  and  English  script;  and  one  hour  to  singing — in  all 
thirty  hours  per  week.  Later  in  the  course  history,  algebra,  geometry, 
physics,  chemistry,  mineralogy,  stenography,  etc.,  receive  a  share  of 
attention,  and  five  hours  a  week  are  set  apart  for  the  study  of  English 
literature  and  three  hours  each  for  French  and  German. 

At  the  opening  of  the  school  year  the  whole  number  of  pupils  in  this 
school  was  501. 

The  prospectus  of  the  so-called  Trade  School  at  Bremen  {Handeh- 
scliule  {Realgymnaslum)  zu  Bremen)  clearly  demonstrates  that,  in  spite 
of  its  name,  this  school  should  fall  into  the  category  of  manual  train- 
ing institutions.  Dr.  Eduard  Laubertis  the  director,  and  the  names  of 
26  teachers  appear  on  the  roll  of  the  faculty,  though  it  is  stated  that 
the  teaching  force  was  reduced  to  24  during  the  school  year  1890-'91. 

At  the  Easter  season  1891  there  were  351  pupils  in  the  different 
classes  of  this  establishment.  The  studies  in  detail  are  religion,  Ger- 
man, Latin,  French,  English,  Spanish,  history,  geography,  arithmetic, 
mathematics,  physics,  chemistry,  natural  history,  drawing,  writing, 
BiDgwg,  and  turning.    This  last  exercise  entitles  the  school  to  be  called 
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l)y  mere  courtesy,  however)  a  manual  trainlDg  school;  it  is  not  a  trade 
fichool,  as  that  term  is  generally  understood. 

There  are  three  subdivisions  of  this  school,  viz.,  the  continuation 
department,  the  department  of  industrial  drawing,  and  the  drawiug 
scIjooI  for  boys. 

In  the  continuation  school  are  taught  writing,  arithmetic,  German, 
bookkeeping,  and  physics.  Fifteen  teachers  give  instruction  in  this 
department.  In  the  summer  of  1890  there  were  in  the  Sunday  classes 
of  this  department  332  pupils;  in  the  evening  classes  177. 

Id  the  department  of  industrial  drawing  special  classes  for  drawing 
and  modelling  are  held.  Ten  teachers  do  the  work  of  this  depart- 
ment During  the  summer  of  1890  there  were  in  the  Sunday  classes 
210  pupils  J  in  the  winter  of  1890-^91,  Sunday  classes  277  j  painting 
das8  22;  evening  classes  364. 

In  the  boys'  drawing  school  there  were  ?45  pupils  in  the  summer  ot 
1890;  in  the  winter  of  1890-'91,  there  were  277  taught  by  5  instructors. 

At  Mentz,  in  the  year  1879,  there  was  opened  a  public  drawing 
class,  and  in  October  1883  this  establishment  waJii  broadened  and  con- 
verted into  a  school  of  industrial  art  {Kunst-Oewerhe-Schule).  It  ap- 
pears that  the  work  of  this  school  has  been  constantly  extending,  and 
that  there  are  now  four  divisions.  The  first  division  consists  of  an 
ttnder,  a  preparatory,  and  an  intermediate  course.  The  second  divi- 
sion contains  four  Fach  schools,  viz.,  a  school  of  architecture,  a  school 
for  manufacturers  of  small  wares,  a  school  of  lithography  and  decora- 
tive painting,  and  a  modelling  school.  The  third  division  is  an  eve- 
ning school,  and  the  fourth  consists  of  a  course  of  instruction  for 
vomen. 

From  the  latest  annual  report,  for  the  year  ending  March  31, 
I'^l,  we  learn  that  in  the  half-year  sub-class  the  following  special 
studies  are  pursued,  viz.,  geometrical  and  free-hand  drawing,  model- 
ing, arithmetic,  German,  and  ornamentation.  Drawing  enters  largely 
into  all  the  courses  of  instruction.  In  the  evening  school  (from  7.30 
to  9.30  every  evening)  free-hand,  figure,  and  geometrical  drawing  are 
t^nglit,  with  geometry,  shading,  architecture,  perspective,  industrial 
drawing  (newly  introduced),  and  modelling. 

In  the  women's  course  landscape  drawing  with  pen,  pencil,  and  char- 
coal,  together  with  flower,  still-life,  and  ornamental  drawing,  painting 
in  oil  and  water  colors,  etc.,  are  the  subjects  taken  up. 

The  teaching  staff  in  the  Industrial  Art  School  consists  of  7 
teachers.  The  number  of  pupils  in  this  school  for  the  half-year  1890-'91 
^as  148,  of  whom  26  were  women. 

Ill  the  Artisans'  School,  also  under  control  of  the  Mentz  Industrial 
Society  (C^eircrftrcrein),  there  are  12  teachers,  and  the  total  number  of 
Piipils  under  instruction  in  this  department  during  the  year  ending 
March  31, 1801,  was  677,  of  whom  150  were  joiners,  129  masons,  95  lock- 
^iths,  etc. 
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In  tho  seven  elementary  schools  of  the  Miilliaaseu  Industrial  Socie^ 
there  were  in  the  school  year  1890-'91,  89  male  teachers  and  87  fematar 
teachers.    In  the  boys'  department  there  were  on  April  1, 1891, 3,55T 
pupils;  in  the  girls'  department,  3,571;  in  all,  7,128. 

The  course  of  study  includes  the  following  subjects:  Eeligion,  Ger- 
man, French,  arithmetic,  geography,  history^  natural  history,  geology, 
drawing,  writing,  singing,  turning,  and  domestic  economy,  iudadiiig 
housework  and  other  manual  employments  of  women. 

In  1880  a  manual  training  school  lor  boys  was  opened  under  the  aus- 
pia?s  of  this  society.  Tuition  is  free,  and  expenses  are  paid  out  of  the 
city  treasury.  The  expense  account  includes  the  salaries  of  4  teachers 
for  eight  liours  p^  week,  2,400  marks  ($571.20);  work-master's  salary, 
400  marks  (f  95.20) ;  materials,  and  incidentals  1,000  marks  ($238) ;  a  total 
of  3,800  marks  ($904.40). 

For  the  purposes  of  manual  instruction  the  Miilhausen  pupils  are 
classed  in  two  diyisions  and  taught  in  five  workshops,  after  school 
hours,  in  lessons  of  two  hours'  duration  each,  on  four  days  of  the  week. 
Only  pupils  of  the  common  school  {Yolksschule)  over  10  years  of  age  1 
are  eligible  as  members.  The  teaching  continues  throughout  the  year, 
with  the  exception  of  school  holidays.  The  manual  exercises  consist 
of  caii>entry,  wood  carving,  clay  modelling,  iron  work,  etc. 

Ill  the  girls'  department  of  the  manual  training  school  at  Miilhausea 
the  necessary  materials  and  equipments  are  supplied  by  the  city.   A^t 
tlie  end  of  the  year  the  articles  made  by  the  pupils  are  sent  to  theofSee 
of  tlie  burgomaster,  and  distributed  in  the  charitable  institutious  o^ 
the  city  and  to  poor  children. 

In  the  course  of  the  year  1890-'91  a  great  number  and  variety  of  use-^ 
ful  articles  were  made  by  the  girls  of  this  school,  aanong  them  1,27^7 
pairs  of  hose,  2,412  iwcket  handkerchiefs,  853  shirts,  and  jackets-r 
blouses,  curtains,  etc.,  to  the  value  of  4,754.30  marks  ($1,131.52), 

The  Mulhausen  Boys'  Manual  Training  School  has  four  workshops. 
The  first  one  is  devoted  to  carpentry,  and  is  fitted  up  for  IG  pupil 
workers  according  to  the  Danish  system,  by  which  is  probably  meant 
the  system  of  Clauson-Kaas.  The  second  workshop  is  devoted  to  paste- 
board work  and  wood  carving.  The  third  workshop  is  the  iron  working 
room,  equipped  with  forge,  19  vises,  etc.  The  fourth  workshop  is  the 
clay  modellftig  room,  fitted  up  with  tables,  or,  rather,  ac^ustabie  shelves, 
at  which  the  pupils  work,  sometimes  standing,  sometimes  sitting. 

Strictly  speaking,  the  Crefeld  Continuation  School  {Fortbildungs 
sckule)  does  not  belong  to  any  class  of  schools  to  which  this  investiga 
tion  relates.  It  is  a  school  which  makes  no  pretence  of  teaching  a 
trade;  nor,  unless  drawing  be  deemed  a  manual  training  exercise,  does 
it  impart  manual  instruction.  It  is  of  the  same  rank  as  American 
evening  schools,  and  it  merely  supplements  the  education  of  appren- 
tices and  others  by  means  of  classes  in  which  German,  arithmetic, 
bookkeeping,  and  drawing  are  taught.  The  plan  of  study  in  this  con- 
tinuation  school  constitutes  a  three  ye.ax^'  course. 
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f  Due  of  the  many  instances  of  the  introduction  of  manual  exercises 
^to  the  public  schools  of  Germany  is  to  be  found  at  Strasburg, 
'vheie  in  August  1882  a  course  of  modelling  was  introduced  into  the 
I  common  schools  {Volksschulen)  of  that  city.  In  November  of  the  same 
I  ;ear  a  course  in  wood  carving  was  added  in  the  SchUlertcerJcstatt 
I  There  are  now  seven  distinct  courses  of  instruction  in  manual  train- 
Ling  in  vogue  in  the  boys'  schools  of  Strasburgy  attended  by  nearly 
[  900  pupils. 

r  The  course  in  modelling  was  opened  in  1882.  A  second  department 
r  vas  opened  in  June  1884^  and  a  third  in  October  1885.  There  are  now 
r SOpupilsin  this  course. 

[  Wood  carving  was  begun  in  November  1882,  with  an  attendance  of 
I  lOpapils.  A  second  department  was  opened  in  May  188^,  and  a  third 
I  ialSSS.    There  are  now  84  pupils. 

[    la  May  1883  a  course  in  clay  modelling  was  instituted;  and  in 
I  April  1884  the  second  and  third  departments  of  this  course  were 
f  opened.    At  present  45  pupils  are  taking  this  course. 
r    The  locksmiths'  course  was  opened  in  June  1885.    It  has  48  pupils 
r  in  attendanpe. 

I     A  fifth  department  (of  artistic  iron  work)  was  begun  in  January 
;  1889.   There  are  10  pupils  in  attendance  in  this  course. 
\     The  sixth  course  is  that  of  joinery,  opened  in  December  1888.    It 
[  l)aa  an  attendance  of  30  pupils. 
;     In  March  1890  the  course  in  turning  was  opened.    There  are  6 

pupils  in  attendance. 
The  taition  is  free.    The  instructors  are  craftsmen  {FaclUeute)^  who 

work  under  the  direction  of  the  teachers  of  the  city  elementary  schools. 
The  fourth  annual  report  of  the  Berlin  Central  Society  of  Manual 

Labor  for  Boys— from  April  1,  1890,  to  the  end  of  Manjh  1891— states 

that  the  membership  of  this  or^ranizatiou,  which  increased  from  248  to 

^^^  daring  the  year  1889^  was  further  augmented  in  1890,  reaching  the 

number  of  348. 
The  financial  condition  of  the  society  also  improved;  the  trea«^ury 

Glance  December  31, 1890,  being  2,340.25  marks  ($550.98),  against  887.90 

njarks  ($211.33)  at  the  end  of  the  preceding  year. 
The  Prussian  ministry  of  education  contributed  to  the  society  during 

^^e  year  2^00  marks  ($476)  and  the  city  of  Berlin  1,800  marks  ($428.40;. 

I^e  nieiubcrship  fees  for  the  year  aggregated  2,422.50  marks  ($570.50) ; 

f^c  tuition,  6,038.50  marks  ($1,437.16),  making  a  total  income  (inclnd- 

H  balance  on  hand  at  end  of  year  1889)  of  13,148.96  marks  ($3,129. 15). 

''^e  total  expenses  were  10,808.71  marks  ($2,572.47),  leaving  balance  an 

above,  2,C10.25  marks  ($556.98). 
The  object  of  the  society  is  to  establish  and  maintain  workshops  in 

^QQection  with  the  schools,  and  accessible  to  the  pupils  of  all  Berlin 

schools. 
Up  to  date  of  the  report  four  workshops  had  been  establisbexl.    The 
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manual  exercises  in  these  shops  include  paper  work,  wood  carving,  and 
carpentry. 

Attendance  of  pupils  in  the  shops  for  the  summer  half-year,  1890, 
was  2365  for  the  winter  half-year,  1890-'91,  325.  ^ 

The  training  is  progressive,  gradually  advancing  from  paper  work, 
for  boys  from  9  years  old  and  upward,  to  wood  carving  for  boys  from^g-^' 
11  years  old  and  upward,  and  carpentry  for  boys  of  12  and  over.    Thg^^^ 
instruction  is  given  on  Wednesday  and  Saturday  afternoons  at  3  o'clock 
and  each  lesson  occupies  ninety  minutes. 

3?ho  fees,  payable  quarterly  for  the  tuition,  material,  and  use  of  tool^^ 
amount  to  5  marks  ($1.19)  in  the  paper  and  wood  carving  division,  an  ^^' 
to  6  marks  ($1.43)  in  the  carpentry  division. 

Special  provision  is  made  in  the  city  of  Berlin  for  the  publication  of 
an  annual  report  on  the  condition  of  the  continuation  schools,  and  for  If^ 
distribution  among  the  guilds  and  industrial  societies  of  the  metropolis. 
The  Eighth  Annual  Eeport,  bearing  the  date  of  February  1891,  is  fuU 
of  valuable  information. 

The  number  of  pupils  under  instruction  in  the  schools  of  this  class  in 
Berlin  during  the  winter  1890-'91  is  given  as  follows:  Students  of  Ger- 
man, 3,7185  arithmetic,  3,580;  drawing,  4,808;  special  drawing,  2,018; 
bookkeeping,  1,128;  geometry,  562;  physics,  .560;  French,  1,063;  En- 
glish, 750;  modelling,  439;  Fach  schools,  2,726. 

In  general,  it  is  said  of  the  city  continuation  establishments  that  they 
are  designed  to  supplement  the  education  of  such  practical  workmen 
as  desire  to  extend  or  review  their  studies  and  learn  to  speak  and 
write  French  and  English,  or  to  acquire  a  knowledge  of  commercial 
arithmetic  and  bookkeeping.  The  tuition  fee  per  half-year  is  2  mark$ 
(48  cents)  for  each  two  hours'  course,  4  marks  (96  cents)  for  each  foui 
hours'  course. 

Besides  thirteen  city  continuation  schools  which  are  mentioned  ii 
the  report  a  continuation  school  supported  by  the  Artisans'  Society  L 
refeiTed  to,  and  three  schools  of  the  same  character  maintained  by  tli 
Berlin  Merchants'  Union  are  enumerated.    Kespecting  the  continuatn 
schools  for  girls  (five  in  number)  under  city  control  it  is  stated  that  tl 
tuition  fee  per  month  in  these  schools  is  1.50  marks  (36  cents),  e 
elusive  of  French  and  English;  a  charge  of  3  marks  (71  cents)  per  htiT 
year  is  made  for  these  languages  in  addition.    The  subjects  taug^ 
in  these  schools  include  German,  arithmetic,  bookkeeping,  drawir^  ^-r 
manual  labor,  machine  sewing,  tailoring,  singing,  and  turning.     Sim  ^ 
continuation  schools  for  girls  are  reported,  all  of  which  are  manag-cis^fl 
by  societies. 

Mention  is  made  of  the  city  continuation   school  for  deaf  mut^t^,  . 
Tuition  is  free.    Beading,  German,  and  arithmetic  are  taught  to  bo«=:[i 
boys  and  girls;  while  some  form  of  manual  labor  is  included,  in  ttz»e 
training  of  the  girls.    Instruction  in  this  school  is  given  in  the  evenin  ^^ 
Twenty  boys  and  16  girls  belonged  to  the  school  at  the  time  the  repo  jim^t 
was  made. 
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For  the  purpose  of  securing  more  definite  information  than  already 
existed  uix)n  some  of  the  results  of  manual  instruction  in  Germany, 
and  thereby  aiding  the  investigations  of  this  Department,  a  schedule  of 
inquiries  was  prepared  by  representatives  of  the  G  erman  Manual  Train- 
iog  Association.  This  schedule  was  sent  to  teachers  in  manual  train- 
ing schools  with  the  request  that  they  should  fill  it  out,  as  far  as  pos- 
sible, in  connection  with  the  parents  of  former  pupils. 

In  the  Blatter  fiir  Knahen-Handarheit  for  February  1892  are  pub- 
lished the  answers  received  from  the  teachers  in  Leipsic  school  shops. 
Though  the  results  as  stat^ed  in  the  Blatter  do  not  show  that  manual 
training  in  every  instance  has  a  magical  effect — transforming  a  duller 
indifferent  pux)il  into  an  intelligent  and  enthusiastic  artisan — yet  it 
will  not  be  denied  that  the  replies  possess  a  certain  value.  It  is  clear 
that  the  questions  were  answered  with  the  utmost  candor  by  the  sev- 
eral teachers;  for,  while  there  is  no  direct  conflict  of  opinion  among 
them  as  to  the  utility  of  manual  training  in  the  schools,  the  conclusions 
reached  are  not  uniformly  favorable.  From  the  Blatter  a  table  has  been 
compiled  which  contains  all  of  the  replies  that  are  of  special  importance. 
8.  Ex.  65 21 
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RESULTS  OF  MANUAL  TBAINIKO  IN  LEIPSIC. 
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BESULTS  OF  MAKUAL  TRAINING  IN  LEIPSIC. 
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is  trade  has  so  little  to  do  with  the  specialty  he  purHued  in  the  school  pliop  that  it  la  not  possible 
«wer  these  qnestions.  Yet  in  the  shop  the  pux)il  learucd  to  work  iutclligcutly,  and  his  seuso  of 
,y  was  awakened. 
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a  It  is  hard  to  answer  in  this  cose,  because  he  showed  the  same  devotion  to  his  trade  before 
this  instruction. 
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RESULTS  OF  MANUAL  TRAINING  IN  LEIPSIC— Concluded. 
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In  commenting  on  the  various  replies  contained  in  the  schedule  the 
writer  in  the  Blatter  says : 

In  respect  to  single  unfavorable  results  the  individuality  of  the 
pupil  is  so  clearly  a  factor  that  failure  can  not  be  laid  to  the  charge  of 
manual  training.  As  to  the  skill  and  diligence  of  the  pupils,  as  well 
as  concerning  tiieir  interest  in  their  pursuits,  the  testimony  is  almost 
unanimous. 

Less  unanimous  are  the  answers  to  the  question:  Is  he  above  the 
average  t  And  it  must  be  somewhat  difficult  to  give  an  adequate 
reply  to  such  a  question,  for  it  would  require  a  wide  experience  in  the 
education  of  apprentices  to  render  a  full  answer. 

The  question:  Does  the  teacher  believe  that  rightly  directed  manual 
training  fits  one,  in  a  general  way,  for  hand  workf  is  not  rightly  in- 
terpreted by  many  masters,  because  they  lay  too  little  emphasis  on 
the  word  generad  {allgemein).  They  think  of  manual  training  too 
much  as  a  special  preparation  for  a  trade.  But  while  we  do  not  as- 
pire to  promote  any  industrial  object  by  our  manual  training,  but 
keep  only  general  education  in  view,  we  have  good  grounds  for  satis- 
faction in  the  testimony  of  master  workmen  concerning  our  instruction. 

An  artist  (whose  answers  are  not  included  in  our  schedule  for  sufficient 
reasons)  testifies  of  the  value  of  manual  training  as  follows:  ^TTes,  it 
is  of  great  utility!  Manual  training  should  be  more  extensively  prac- 
tised in  our  industrial  and  art  schools,  for  it  would  give  us  more  use- 
ful, competent  artisans,  and  fewer  drawing  room  dilettanti,  for  our 
handicrafts.  In  my  judgment  every  boy  ought  to  attend  the  model- 
ling and  wood  carving  classes,  for  it  is  of  prime  iinportance  that  every 
one  should  learn  how  things  are  made.  Without  this  training  no  one 
can  become  a  clever  artist.  Every  world's  exposition  has  brought  to 
view  our  deficiencies.'' 

Finally,  the  writer  concludes,  workmen  are  "not  inimical  to  manual 
training,  but  know  how  to  value  it." 

Herr  F.  Groppler,  the  famous  Berlin  teacher,  summarizes  other 
replies  made  to  the  schedule  inquiries  in  a  statistical  report  on  the 
influence  of  training  for  labor  upon  the  industrial  activity  of  former 
manual  training  pupils,  published  in  the  Blatter  fur  Knaben-Randar- 
heit,  for  June  1892. 

He  prefaces  his  tables  with  the  reminder  that  the  most  of  the 
German  school  shops  are  yet  too  young  to  have  exerted  any  appre- 
ciable effect  on  industry.  He  observes,  further,  that  until  1891 — when 
the  inquiries  of  this  Department  brought  the  subject  to  their  atten- 
tion— the  majority  of  German  school  teachers  did  not  keep  a  list  of 
their  pupils,  had  no  communication  with  their  graduates,  and  no 
knowledge  of  the  callings  they  followed. 

It  was  determined  by  those  having  charge  of  the  matter  to  ascertain 
the  opinions  of  a  number  of  German  master  workmen  concerning  man- 
ual training,  though  aware,  as  Herr  Groppler  expresses  it,  that  "  their 
judgment  would  be  subjectively  colored."  Accordingly,  a  schedule  oi 
questions  was  sent  out  to  50  of  the  oldest  German  school  workshops. 

To  some  of  these  inquiries  no  answer  was  returned,  but  from  22 
towns  301  full  replies  were  received.    The  greater  part  were  filled  out 
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by  the  iiiivster  workmen  themselves,  a  smaller  proportion  by  parents  or 
by  shop  superintendents  after  consultation  with  the  master  workmen. 

"We  leave  out  of  the  account,  in  thisconnection,  questions  1  to  8, 
which  relate  to  the  name,  the  age,  the  teacher,  etc.,"  says  Herr  Grop- 
pler,  who  also  doubts  whether  the  specialty  pursued  in  the  school 
vorksbop  exercises  any  influence  on  the  choice  of  a  calling.  In  general 
this  influence  is  thought  to  be  very  small  at  most.  The  special  local 
industries  have  much  more  to  do  with  the  result,  as,  for  example,  at 
Markneukirchen  all  the  boys  become  violin  makers. 

Herr  Groppler  remarks : 

We  confine  ourselves,  therefore,  to  the  following  summary  of  the 
questions  0  to  14. 

Question  9.  Does  the  apprentice  show  prai^tical  ability?  Affirm- 
ative, 254;  qualified  affirmative,  16;  negative,  6;  no  answer,  23. 

Question  10.  Has  he  a  certain  degree  of  manual  dexterity?  Affirm- 
ative, 254;  qualified  affirmative,  15;  negative,  9;  no  answer,  23. 

Question  11.  Is  he  above  the  average  in  this  respect?  Affirmative, 
114;  qualified  affirmative,  18;  negativ^e,  102;  no  answer,  67. 

Question  12.  Does  he  show  an  interest  in  his  pursuit?  Affirmative, 
2T4;  qualified  affirmative,  10;  negative,  7;  no  answer,  10. 

Question  13.  Is  he  diligent?  Affirmative,  275;  qualified  affirmative, 
10;  negative,  3;  no  answer,  13. 

Question  14.  Does  the  teacher  believe  that  a  rightly  directed  course 
of  manual  instruction  (a)  awakens  an  interest  in  hand  craft  and  in 
practical  pursuits?  Affirmative,  251;  qualified  affirmative,  6;  nega- 
tive, 7;  no  answer,  34. 

(^)  That,  in  a  general  way,  it  fits  one  for  such  pursuits?  Affirmative, 
^}  qualified  affirmative,  12;  negative,  19;  no  answer,  20. 

WThat  it  inspires  resi)ect  for  manual  labor?  Affirmative,  253; 
Qualified  affirmative,  4;  negative,  5;  no  answer,  38. 

^fom  all  this  Herr  Gropider  concludes  that  the  movement  in  behalf 
<^f  manual  training  has  prospered  and  gained  favor  among  the  laboring 
classes.  "This  shows  us,"  he  adds,  "that  we  are  on  the  right  track, 
and  that  we  should  press  forward  unswervingly." 

Since  the  publication  (in  1889)  of  Herr  Sonn tag's  report  on  the  con- 

^^on  of  manual  instruction  in  Germany  the  movement  has  made  rapid 

P^^^ess  there.    According  to  that  report  there  were  then  in  Germany 

"<  independent  schools  of  manual  labor  and  97  workshops  in  connection 

^th  other  institutions,  a  total  of  164  school  workshops.    Within  the 

^^  three  years  the  manual  workshops  have  made  a  gain  of  89,  that  is, 

^  Per  cent.    This  gives  a  total  of  253  manual  training  workshops  in 

J^^^inany.    Of  these  148  are  situated  in  Prussia,  the  Ehine  provinces 

^^Miug  the  list  with  29. 

^^  the  van  of  the  remaining  German  states  the  kingdom  of  Saxony 

eadg  ^[^1^  33  workshops.    Bavaria  has  15;  Saxe- Weimar,  9;  Wiir- 

^^terg,  Bremen,  and  Alsace-Lorraine,  6  each;  Baden,  Saxc-Coburg- 

^^lia,and  Liibeck,  5each;  Hamburg,  4;  Brunswick,  Reuss,  and  Lippe, 

^^ch;  Hesse,  Saxe-Meiningen,  Anlialt,  Schwarzburg-Sondershauscn, 


I  REPOUT    OF    THE    COMMISSIONER    OF 

Schwarzburg-Kiulolstadt,  1  each.  lu  tiie  7  remaining  German 
es  educational  labor  training  seems  to  have  gained  no  foothold, 
he  advance  of  the  new  system  has  been  such  in  all  parts  of  the  civi- 
1  world,  however,  that,  according  to  Sehenckendoiff,  Germany  now 
ipies  the  ninth  place  in  the  line  of  states  that  seek  to  promote  this 
eational  reform.  In  his  enumeration  the  order  of  precedence  is  given 
follows:  Finland,  Sweden,  Norway,  Denmark,  France,  England, 
c;ium,  Switzerland,  Germany.  America  is  not  taken  into  the  account 
.11. 

he  following  data  as  to  the  cost  of  materials  for  instruction,  etc.,  in 
many  are  derived  from  the  General  Educational  News  {Allgemein 
?rrichtendc  Mitteilungen).  The  cost  of  a  tool  outfit  for  carving,  per 
il,  in  Germany  is  given  as  1.72  marks  (41  cents);  common  working 
s  sufficient  for  16  pupils,  149.42  marks  ($35.56).  Cost  of  tools  per 
►il  in  pasteboard  work,  5.45  marks  ($1.30) ;  equipments  for  20  x)upils 
liis  department,  118.75  marks  ($28.26).  In  the  carpentry  depart- 
it  the  cost  of  tools,  per  pupil,  is  put  at  49.80  marks  ($11.85);  hence, 
ten  benches,  498  marks  ($118.52).     Shop  equipment  (ten  benches 

tools),  545.70  marks  ($129.88).    General  outfit  of  workshop  (niate- 
8,  lamps,  pails,  towels,  etc.),  116.50  marks  ($27.73).    Total  cost  of 
ipment  for  the  three  departments,  930.37  marks  ($221.43). 
he  current  expenses  of  a  workshop  per  year  are — 

admiuistration,  etc $35.7 

ibers'  stipend,  9  divisions,  at  150  marks  for  1  division,  4  hours  per  xreek.  321. 

ice  and  cleaning....  « 8.5' 

iting 7.1-1 

ting 3. 5"; 

orial  used 70. 27 

ftir  of  tools,  etc 7.14 

ks,  etc A.  76 

Iries 15.47 

Total 473.86 

he  equipment  of  a  shop  for  metal  work  for  the  accommodation  of 
)npils  is  said  to  cost  90.85  marks  ($23.05). 

[GHER  INSTITUTIONS  FOR  INDUSTRIAL  EDUCATION. 

erman  schools  have  a  thoroughly  systematic  organization,  by  virtue 
vhich  there  occurs  no  break  in  the  continuity  of  a  pupil's  studies 
massing  from  a  lower  to  a  higher  grade.  This  peculiarity  of  the 
man  school  system  differentiates  it  from  that  of  all  other  nations. 
>f  this  fact  Sir  Philip  Magnus  takes  cognizance  in  his  essay  on  Ed- 
tion  in  Bavaria,  published  in  the  monograph  series  of  the  Indus- 
1  Education  Association,  March  1888.    lie  says: 

othing  is  more  difficult  than  the  endeavor  to  classify  English  schools.  - 
regards  the  elementary  schools,  there  is,  of  course,  no  difficulty 
ause  they  are  all  organized  on  the  same  x>lan;  but  as  soon  as  w 
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proceed  one  step  bigber  in  the  educational  ladder  the  difficulty  of  pre- 
senting in  a  tabular  form  the  various  grades  of  secondary  schools  is  very 
considerable.    •    •    *    Where  the  foreign  system  seems  to  me  to  be 
undonbtcdly  sui>erior  is  in  the  closer  definition  of  the  objects  which 
each  school  endeavors  to  fulfil.    •    •    •    Another  defect  in  the  Eng- 
lish school  system,  arising  from  want  of  organization,  is  that  different 
schools  which  ought  to  aim  at  educating  different  classes  of  pupils 
overlap  one  another  in  their  aims  and  objects,,  and  are  with  difficulty 
distiDffuishable. 

•  •  •  •  •  •  • 

A  tyfiical  example  of  the  organization  of  German  schools  is  pre- 
sented in  the  school  system  in  Bavaria.    This  system  is  well  illustrated 
in  the  city  of  Munich,  which  contains  specimens  of  all  the  different 
schools  existing  throughout  the  country.    •    •    f    The  population  of 
^Munich  is  about  230,000,  and  it  contains  20  elementary  schools,  the 
average  attendance  at  which  is  nearly  25,000  children,  or  1  in  9  of  the 
entire  population.    •    •    •    The  ordinary  elementary  school  age  is 
between  6  and  13,  and  it  is  scarcely  necessary  to  say  that  elementary 
education  is  compulsory.    *    •    •    No  child  can  leave  the  elementary 
school  mitil  he  has  attained  the  age  of  13;  and  even  then,  if  he  at  once 
enters  industrial  life,  he  is  required  to  attend,  during  the  evening,  what 
is  called  a  continuation  school,  where  the  instruction  consists  of  the 
same  snbjeots  as  are  taught  in  the  primary  school,  further  continued, 
in  addition  to  elementary  science,  bookkeeping,  and  what  may  Ije  called 
industrial  drawing.    •    •    •    These  continuation  schools  are  held  on 
the  evenings  of  the  week-days  and  on  Sundays.    In  1884,  throughout 
Bavaria,  there  were  273  such  schools  in  which  1.223  teachers  were  en- 
gaged; and  in  Munich  only,  the  attendance  in  these  schools  averages 
about  3,194  yearly. 

In  the  case  of  those  intending  to  take  a  higher  educational  course  it 

•  

18  permissible  to  leave  the  elementary  school  ( VolJcsachule)  at  10  years 
of  age,  and  enter  the  ReaUchuU^  if  able  to  pass  the  entrance  exami- 
nation. 

In  Bavaria  there  are  about  46  such  schools,  in  34  of  which  the 
course  of  study  occupies  six  years,  and  in  12,  four  years.  The  course 
of  study  comprises  German,  at  least  one  other  modern  language, 
science,  mathematics,  and  drawing.  Latin  is  not  taught,  nor  is  there 
*^y  Workshop  instruction.  At  the  age  of  16  the  student  may  pass  to 
^"®  technical  college  or  Industrieschule. 

^e  aim  of  these  schools  is  to  enable  the  students  to  obtain  a  practi- 
cal education,  less  theoretical  in  character  than  that  given  in  the  uni- 
'^^I'sities  or  at  the  polytechnic  schools,  which  shall  adapt  them  to  at 
^J^^  enter  upon  commercial  or  industrial  work,  with  a  fair  chance  of 
^^uiediate  emplo3rment,  and  of  obtaining  steady  promotion  in  their 
careers.    The  school  course  lasts  two  years. 

Workshop  instruction  has  only  of  late  years  been  given  in  the  tech- 
^^cal  schools  of  Germany.  In  the  EeaUchule  leading  up  to  this  col- 
*^Se  no  such  instruction  is  given,  and  the  opinion  is  still  very  generally 
*^6ld  throughout  Germany  that  practice  in  the  use  of  tools  is  best  com- 
^^nced  in  the  commercial  works,  and  that  the  period  devoted  to  school 
Plication  should  be  wholly  occui>ied  in  the  teaching  of  principles. 
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There  is,  however,  a  gradually  increasing  tendency  to  adopt  the  oppo- 
site view,  and  the  importance  attached  to  worlishop  instruction  in  other 
countries,  notably  in  France  and  in  the  United  States,  is  not  without 
effect  on  German  educationists. 

The  opinions  received  from  different  authorities  as  to  the  value 
of  these  schools  varied  very  much.  More  tJian  one  of  the  prafessors 
of  the  university  attached  very  little  value  to  the  instruction.  On 
the  other  hand  the  testimony  of  managers  of  machine  works  in 
Bavrnia,  who  had  had  the  opportunity  of  testing  the  results  of  the 
training  given  in  these  Indnstriesckulen,  is  very  much  in  favor  of  the 
education  they  provide. 

An  English  foreman,  engaged  in  the  works  of  a  large  machine  maker 
at  Nuremberg,  referred  to  it  in  the  highest  possible  terms,  and  dis- 
tinctly stated  that  he  gave  a  decided  preference  to  boys  who  had  re- 
ceived, dnruig  their  school  course,  some  amount  of  sh(^work  instruc- 
tion. 

After  discussing  German  university  education  Sir  Philip  Magnus  says : 

In  this  bird's-eye  view  <rf  Bavarian  education  I  have  made  no  refer- 
ence to  schools  of  art,  to  schools  of  commerce,  nor  to  schools  for  the 
instrucj:ion  of  women.  To  give  a  ftiU  description  of  the  splendid  Art 
School  of  Munich  would  alone  form  subject  matter  for  an  interesting 
paper.  ♦  •  •  Such  a  school,  provided  with  the  necessary  plant  and 
apparatus  for  the  execution  in  the  material  itself  be  it  glass,  i>orceiain, 
wood,  metal,  or  some  textile  fabric,  of  the  design  prepared  by  the  artist, 
aflfbrds  facilities  for  experinicutal  art  work  which,  when  successful, 
may  be,  and  often  is,  tbe  meiius  of  introducing  into  the  country  new 
industries.  •  •  •  There  are  in  Bavaria  other  educational  institu- 
tions, fulfilling  various  purposes,  such  as  training  colleges  for  teachers, 
music  and  dramatic  colleges,  n^dlework  schools,  miliUiry,  and  veten- 
nary  schools. 

In  conclusion  the  author  remarks : 

An  acquaintance  with  the  German  system  shows  that,  notwithstand- 
ing many  undeniable  objections,  there  is  much  to  be  said  in  favor  of 
state  control  of  secondary  and  higher  education.  The  rivalry  among 
dill'erent  schools,  the  competition  for  pupils,  involving  various  torm&of 
expensive  advertisement,  which  characterizes  the  free  system  of  Eng- 
land, does  not  exist  in  Germany.  The  government  takes  care  that  each 
district  is  provided  with  the  schools  adapted  to  its  wants,  and  the 
curricula  of  these  schools  are  detennined  by  the  requirements  of  the 
people.  The  gradation  and  couixlination  of  schools  under  such  a 
system  is  far  more  complete  than  is  at  j)reseiit  possible  in  England^ 

From  recent  consular  re]X)rts  we  obtain  some  suggestions  as  to  the 
commercial  advantages  that  accrue  from  the  technical  schools  of  the 
continent.  In  tlie  German  empire  there  are  understood  to  be  250  such 
schools;  and  to  their  iuliuencxi  is  attributed,  in  part,  Germany's  ability 
to  compete  successfully  with  the  nations  of  the  world  in  manufactured 
products. 

Mr.  James  H.  Smith,  United  States  commercial  agent  at  Mentz, 
remarks  that  these  schools  play  an  important  part  in  promoting  the 
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IHTosimty  of  Germany^s  foreigu  trade;  and  tUiiiks  tliat  the  disposition 
fihwn  in  the  United  States  duriug  the  last  few  years  to  introduce  into 
fte  schools  of  the  country  the  training  of  the  hand  as  well  as  of  the  eye, 
if  generally  and  intelligently  carried  out,  can  not  fail  to  be  of  incalcula- 
ble beuefit  to  the  eonutry,  and  produce  a  nation  of  skilled  workmen 
f ho8e  productions  will  raise  our  coutitry  to  a  height  of  industrial  excel- 
fence  unsurpassed  by  any  country,  and  challenge  the  admiration  of  the 
forld. 

More  specific  still  is  the  statement  of  Consular  Agent  i^euer,  of  the 
Fnited  States  agency  at  Gera.  After  describhig  the  Gera  weaving 
school—essentially  like  the  one  at  Crefeld,  already  referred  to — he 
says: 

I  commend  this  system  of  technical  education  as  well  worthy  of  the 
serioas  consideration  of  our  manufacturers,  as  specially  trained  and 
skilled  operatives  must  be  of  vast  service  to  us.  It  is  an  important 
factor  and  closely  connected  with  the  highest  interests  of  our  laboring 
classes. 

lu  this  connection  I  draw  attention  to  the  English  parliament  having 
recently  suggested  the  establishment  of  technical  schools  according  to 
the  German  system.  The  advancement  of  German  commerce  in  all 
paitsof  the  world  is  generally  admitted;  andw^hile  cheap  German  labor, 
as  well  as  the  weigh  ty  governmental  aid,  may  partly  account  for  this 
^t,  it  is  no  less  the  superior  schooling  which  opens  to  this  country 
new  markets.  Our  merchants  ought  to  adopt  the  same  methods  to 
strengthen  our  manufacturing  industries. 

Tlie  Bradford  correspondent  of  the  Irish  Textile  Journal  writes  in- 
terestingly, in  the  July  1890  number  of  that  periodical,  concerning  the 
Industrial  Society  of  Miilhansen,  in  the  province  of  Alsace.  Under  this 
society's  supervision  various  technical  schools  have  been  established, 
chiefly  for  teaching  all  branches  of  the  textile  industries.  His  com- 
Binnication  concludes  as  follows : 

The  system  as  carried  on  at  Mulhausen  ought  to  be  adopted  by  those 
^D{?aged  in  the  various  industries  of  this  country,  and  every  means 
takeu  to  render  it  as  efftcient  as  possible,  and  the  lead  that  we  have 
^donbtedly  had  in  most  of  the  manufacturing  trades  up  to  the  pres- 
ent would  still  be  retained  by  us.    There  is  certainly  a  lack  of  spirit 
amongst  a  majority  of  the  employers  in  the  British  Isles  in  many 
platters  which,  with  a  little  tact  and  outlay,  would  ami)ly  repay  them 
U*  the  long  run;  but,  notwithstanding  that  such  rapid   strides  have 
"6en  made  during  recent  years  in  the  improvement  in  the  conditions 
onabor,  in  th6  general  welfare  of  the  working  population,  and  in  the 
^<1  Vance  of  technical  education,  there  still  remains  much  to  be  done  in 
order  to  keep  well  ahead,  in  industrial  and  scientific  matters,  of  other 
^^ons,  and  a  leaf  taken  out  of  the  book  of  the  Technical  Industrial 
r^^ety  of  Mlilhausen,  and  thoroughly  digested  by  all  those  interested 
'^  the  future  of  this  country,  would  greatly  tend  to  uphold  our  present 
^"l^emacy  in  the  leading  industries.    Those  specially  engaged  in  the 
faking  of  textile  goods,  and  in  the  various  classes  of  machinery  for 
tneij.  production,  ought  to  take  up  this  question  with  spirit. 

**irom  the  reiK)rt  of  the  factory  inspectors  of  the  German  empire 
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for  the  year  1887  United  States  Commercial  Ageut  Smith,  of  Meutz, 
coudeuses  into  an  interesting  abstract  some  accounts  of  the  general 
industrial  situation  in  that  country  for  Consular  Report  No.  103,  of 
March  1889.    Fn  this  abstract  it  is  stated  that^ 

A  school  regularly  intended  for  industrial  education  is  known  as  a 
Oeicerbeschul^^  that  is,  industrial  school,  and  when  the  school  is  de- 
voted to  a  particular  line  of  work,  or  branch  of  industry,  it  is  often 
called  a  Fachschttle.    •    ♦    • 

Fackschuleny  tbat  is,  schools  for  teaching  a  particular  hue  of  work, 
do  not  exist  all  over  the  empire,  but  are  met  with  chiefly  in  localities 
in  which  the  branch  of  industry  for  which  they  are  especially  designed 
flourishes  most,  as,  for  instance,  the  Fachschttle  for  small  ironware  and 
steel,  at  Eemschcid ;  for  casting,  at  Bochum ;  for  ceramics,  in  the  Kassel- 
Wiesbaden  district;  for  industrial  art,  at  Carlsruhe;  for  watchmaking, 
at  Furtwaugen  in  Baden;  for  weaving,  dyeing,  etc.,  at  Crefeld,  and  to 
a  considerable  extent  in  Saxony;  for  brewing  and  milling,  at  Worms; 
for  the  polygraphical  industry,  at  Leipsic. 

A  large  nnmber  of  Fachschulen  are  in  the  Chemnitz  district.  In  the 
heart  of  the  toy  making  district,  at  Griinhainichen,  there  is  ^  Fctch^chvU 
for  teaching  drawing,  painting,  and  modelling  to  young  toy  makers. 
These  Fach  schools  are  maintained  either  with  public  money  or  by 
guilds. 

United  States  Consul  Monaghan,  of  Mannheim^  who  has  visited  and 
carefully  inspected  the  industrial  school  at  Pforzheim,  gives  the  results 
of  his  observations  in  a  valuable  paper  published  in  the  May  number 
of  the  United  States  Consular  Reports  of  1890.  It  is  plain  that  in  this 
case,  as  in  most  cases,  the  school  in  question  had  a  utilitarian  parpo&e. 
We  are  not  left  to  infer  this  for  Consul  Monaghan  says: 

The  origin  of  these  schools  is  due  to  the  enterprise  of  Pforzheim's 
jewellers.  The  first  steps  toward  its  creation  were  taken  after  need 
for  great  skill  in  designing  and  a  better  knowledge  on  the  part  of  the 
workmen  of  the  laws  of  beauty,  taste,  harmony,  metals  and  their  ma- 
nipulation was  felt  by  manufacturers  desirous  of  holding  what  they  had 
long  possessed  and  of  making  new  conquests  in  Uie  world's  markets. 

Still  further,  he  notes  the  care  exercised  by  German  jewellers  to  study 
universal  art  and  adapt  their  wares  to  racial  tastes : 

Tons  of  stuflf  are  going  to  America.  Mexico  takes  immense  quantities; 
so  do  all  the  South  Ameiican  states.  The  extending  and  securing  of 
these  markets  is  due  very  largely  to  the  industrial  and  art  industrial 
schools.    •    •    • 

The  schools  are  here,  never  to  go.  The  sooner  we  get  them  in  the 
United  States — for  get  them  we  must  if  wo  will  hold  K)ur  home  mar- 
kets, to  say  nothing  about  foreign^the  better 

Finally,  Consul  Monaghan  concludes: 

The  argument,  if  such  it  can  tnithfully  be  called,  so  often  indulged 
in  by  American  writers  and  educators,  that  the  best  of  such  schools 
can  give  little  if  anything  more  than  theory,  has  here  absolutely  no 
application.  The  industrial  schools  here  are  the  quintessence  of  prac- 
ticability. The  manager  who  wants  a  boy  trained  by  a  practiced,  skil- 
ful workman  gets  him. 

The  teachers  who  morning  after  morning  turn  to  the  right  to  go  into 
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:bool  building  to  give  instructions  are,  every  one,  men  who  could 
isily  turn  to  the  lelt,  go  down  any  of  the  city's  lanes,  enter  any  of 

jworksbops  or  factories,  put  on  aprons,  and  take  their  places  by  the 
of  the  very  best  in  stamping  or  finishing  room, 
le  best  argument,  perhaps,  for  establishing  them  in  lands  where 

fy  areas  yet  unknown  is  found  in  their  steady,  rapid,  and  wide  ex- 

ision  in  this  and  neighboring  countries,  and  in  the  fact  that  when 
government,  if  it  ever  should,  resolves  to  support  them  no  longer, 
manufacturers  themselves  will  provide  money,  and  generously,  for, 

jir  continuance. 

In  continental  Europe,  and  particularly  in  Germany  and  France 
lereare  flourishing  agriculturar  schools  of  various  grades. 
To  Prof.  Thaer,  who  as  long  ago  as  1810  was  appointed  to  the  chair 
agriculture  in  the  University  of  Berlin,  is  given  the  credit  of  having 
fganized  the  first  system  of  agricultural  education  in  Germany.    To 
im,  also,  is  attributed  the  dictum,  which  today  would  be  everywhere 
?ived  as  a  self  evident  truth,  that  "  agriculture  can  not  be  perfectly 
irned  by  attending  lectures  from  the  professorial  chair.'' 
Since  Thaer's  day  there  has  been  a  wonderful  development  of  agri- 
[nltural  institutions  in  Germany,  until  now  no  less  than  13  institutes 
if  the  university  rank  are  fully  equipped  for  imparting  instruction 
jinthe  science  and  art  of  agriculture  in  that  empire,  while  a  multitude 
'of  schools  of  lower  grade  are  devoted  to  this  important  specialty. 

As  an  example  of  the  former  class  we  may  take  the  Agricultural 
High  School  at  Berlin.  The  instruction  here  is  of  a  purely  scientific 
character,  as,  indeed,  it  could  hardly  be  experimental  and  practical  in 
a  large  city.  The  building  occupied  by  the  school  contains  an  exten- 
sive museum  in  which  agricultural  implements  of  every  description 
are  displayed  for  the  benefit  of  the  students.  The  botanical  collection 
contains  several  .thousand  specimes  of .  wood  of  different  kinds,  and 
over  18,000  specimens  of  corn,  seeds,  and  fibres,  which  include  sam- 
ples of  the  various  kinds  of  artificial  feeding  stuffs. 

The  zoological  and  zootechnical  collections  are  equally  as  complete, 
"^eluding  various  species  of  domesticated  animals,  and  the  diflerent 
breeds  of  them  which  exist  in  Europe  and  other  countries.     Skeletons, 
Models,  photographs,  and  pictures  form  together  a  more  complete  syn- 
opsis of  the  animals  of  the  farm  than  can  probably  be  found  in  any 
other  institution.    The  wool  collection  alone  is  a  marvel  of  complete- 
^^^,  for  not  only  does  it  contain  specimens  of  the  wool  of  diflerent 
breeds,  but  also  that  of  different  flocks  of  each  breed. .   It  is  further 
^vided  into  two  portions— one  historical,  to  show  the  gradual  develop- 
ment of  the  production  of  wool  by  means  of  cultivation  and  selection, 
^d  the  other  technical,  to  show  the  applicability  of  the  various  sorts 
^f^oolto  the  manufacture  of  the  dift'erent  kinds  of  fabrics,  and  the[ 
effectof  manufacturing  processes  upon  the  varieties  of  the  raw  materiaL 
The  teaching  staff  of  this  school  includes  many  distinguished  men,^ 
There  are,  according  to  the  latest  available  report,  12  regular  teachers! 
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19  assistant  teachers  and  private  docents,  and  55  instnictors  of  lower 
rank  in  the  school.  The  whole  nnniber  of  students  is  given  as  432, 
but  many  of  these  were  members  of  the  university,  attending  fecial 
lectures  of  the  agricultural  schoi^.  The  fees  for  students  are  fixed  by 
the  mifiister  of  agriculture,  and  amount  to  about  950  a  year.  Xlie  gov- 
ernment grants  a  subvention  to  tlie  school  equivalent  to  $45,000  annu- 
ally. 

The  Poppelsdorf  Agricultural  Academy  deserves  mention  especially 
on  account  of  its  course  of  instruction  in  agricultural  engineering,  such 
as  does  not  exist  elsewhere  in  Europe.  It  would  conduce  greatly  to 
the  usefulness  and  popularity  of  American  agricultural  colleges  if  they 
were  to  introduce  a  similar  course  of  special  instruction.  In  vast  re- 
gions of  the  West  millions  of  acres  lie  fallow  and  useless,  which,  under 
the  hand  of  a  competent  agricultural  engineer,  having  a  thorough 
knowledge  of  mechanics  and  hydraulics,  of  drainage  and  of  irrigation^ 
might  easily  be  reclaimed  and  made  abundantly  productive. 

At  Halle  there  is  an  agricultiu'al  institute  of  high  rank,  having  a^ 
average  attendance  of  300  students.     Connected  with  this  institute  ^^|- , 
an  experimental  farm  of  100  acres,  and  botanical  and  zoological  gardcji^^^g 
In  the  zoological  garden  is  kept  a  variety  of  farm  animals  which  ser*"i—  ^^^ 
as  living  specimens  to  illustrate  the  lectures  given  by  the  professo*^  ,^^^ 
The  course  of  instruction  extends  over  two  years;  and  the  entire  cost  ^::;;-^  ^f 
living  and  tuition  at  this  institute  does  not  exceed  $200  per  annum  ~        f^ 
each  pupil. 

Of  the  intermediate  agricultural  schools  {Landtclrthschaftsschulei^r^^  j^ 
Germany  there  is  an  indefinite  number.    In  Prussia  there  are  IC  ^^^-;^a 
more  than  1,100  pupils.    Tliese  s -liools  receive  a  subsidy  from  the  st^^ 
and  take  rank  with  American  high  schools — the  classics  being  ^j^^ 
placed  m  part  by  agricultural  instruction,  and  modern  languages  ^©5. 
stituted  for  Greek  in  tlie  curricula. 

Dr.  Michelsen,  director  of  the  school  at  Hildesheim,  is  of  the  opimV 
that  the  instruction  givQn  to  the  small  farmers  of  that  district  has  ei 
abled  them  to  grow  successfully  the  sugar  beet,  the  culture  of  whicl 
requires  great  care  and  intelligence. 

The  Ackerhauschule  of  Germany  is  a  farm  school  of  lower  grade.    Irr^^ -^ 
Pru^ssia  there  are  said  to  be  32  of  these  schools,  some  of  which  arc^*"*^ 
conn(icted  with  the  intermediate  schools,  while  others  are  boardin^^  ^^ 
schools  established  on  an  independent  basis.    The  farm  'schools,  lik^^^*^ 
most  good  institutions  in  Europe,  are  maintained  largely  by  state  aid.-C>-^*i 
though  local  authorities  contribute  also  to  their  support. 

In  Badersleben  one  of  these  farm  schools  is  established  on  an  olc^  ^^W 
convent  farm  of  500  acres,  with  accommodation  for  70  pupils.     Boy^^^  ^Y^ 
between  14  and  17  years  of  age  are  admitted  to  the  school.  The  cour^  — !Tse 
of  study  occupies  two  years.    Here,  on  a  2-acre  school  garden,  t}^^Z:z^Iie 
pupils  are  taught  the  proper  rotation  of  crops  and  the  best  methods  of 
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cultivating  the  common  agricultural  staples.    The  expense  of  tuition, 
board,  etc.,  is  about  $100  a  year  per  pupil. 

The  time  of  the  students  is  mostly  devoted  to  general  or  special  study, 
only  just  enough  of  practical  work  being  undertaken  to  enable  them  to 
become  acquainted  with  all  the  operations  of  agriculture.  On  leaving 
the  school  most  of  the  students  become  foremen  of  their  fathers'  or 
neighbors'  farms,  and  thus  share  with  others  the  advantages  of  the 
instruction  they  have  received. 

Another  powerful  agency  for  the  diffusion  of  a  knowledge  of  agri- 
culture, and  for  stimulating  an  interest  in  its  pursuit,  is  often  brought 
into  requisition  in  Germany;  this  is  the  travelling  lectureship. 
Through  this  means  practical  farmers  are  taught  the  latest  scientific 
discoveries  and  the  best  modes  of  utilizing  them. 

Before  dismissing  the  subject  of  agricultural  instruction  in  Germany 
we  wish  to  refer  briefly  to  the  special  schools,  which  have  for  their 
object  the  thorough  preparation  of  their  pupils  for  some  single  branch 
of  work  more  or  less  directly  connected  with  agriculture. 

Of  this  class  are  the  dairy  schools,  such  as  that  at  Gross  Himstedt. 
There,  on  a  farm  of  150  acres,  35  or  40  milch  cows  are  kept,  and  dairy- 
ing in  all  its  branches  is  efficiently  taught  to  young  women,  who  pay 
what  seems  the  merely  nominal  fee  of  $00  apiece  per  year  for  board, 
lodging,  and  instruction. 

In  this  school  the  morning  hours  are  set  apart  for  service  in  tlie 
dairy;  but  in  the  afternoon  the  pupils  are  taught  writing,  arithmetic, 
history,  geography,  and  receive  lessons  iu  sewing  and  cooking. 

Economical  management  of  a  dairy  is  demonstrated  to  be  possible  at 
this  school,  since  one  pig  is  kept  for  each  cow  on  the  farm,  and  is  fat- 
tened on  whey  and  buttermilk.  Six  oxen  and  150  sheep  are  also  fat- 
tened annually.  The  cows  are  kept  in  stalls  all  the  year  round;  but 
tbey  have  plenty  of  green  food — in  early  spring  green  rye,  and  later, 
green  grass  and  clover. 

Provisiou  is  made  for  the  instruction  of  only  six  pupils  at  onetime  in 
tills  school;  and  the  only  feature  which  differentiates  the  school  from 
similar  dairying  establishments  in  England  is  the  instruction  here 
given  in  common  branches  of  education.  But  this  coUatei^  teaching 
is  of  considerable  importance  to  the  class  of  pupils  in  attendance. 

Technological  schools  of  forestry,  of  drainage  and  irrigation,  etc., 
are  numerous  in  Germany.  Among  the  most  useful  of  these  are  the 
shoeing  schools. 

*  One  such  school  established  at  Grimmen  a  few  years  ago  by  Herr 
Koch,  royal  veterinary  surgeon  of  the  Greifswald  district,  has  been  of 
great  service  in  lessening  hoof  diseases  and  lameness  caused  by  faulty 
shoeing.  Herr  Koch,  the  founder  of  the  school,  insists  that  a  sheer  of 
horses  should  have  a  thorough  knowledge  of  the  anatomy  and  physi- 
ology of  animals'  legs,  and  especially  of  the  horse's  hoof  or  great  toe. 

The  museums  of  various  kinds  which  are  connected  with  the  agri- 
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cultural  and  otlier  industrial  schools  of  Euroi>ean  countries  are 
important  educational  adjuncts.  TLe  American  system  of  agricultnral 
fairs,  or  occasional  exhibits  of  agricultural  products,  are,  for  educa- 
tional purposes,  of  slight  value,  compared  with  these  permanent  local 
inuseums,  freely  open  and  accessible  to  the  i)eople,  in  which  are  ar- 
ranged and  scientifically  classified  specimens  of  flora  and  fauna;  and, 
conformably  to  some  definite  plan  or  chronological  order,  models  of 
agrieulturiil  implements,  collections  of  improved  educational  appliances, 
and  productions  of  industrial  and  technical  art.  These  collections  are 
to  the  people  an  unfailing  source  of  inspiration  and  a  constantly  sug- 
gestive stimulus. 

More  than  five  thousand  specimens  of  industrial  art  products  were 
added  to  the  collections  in  the  agricultural  museum  of  Wiiitemberg 
during  the  year  1889. 

Among  the  influences  which  tend  to  raise  the  standard  of  general 
education  in  Germany,. and  to  make  students  emulous  of  reaching  the 
higher  grades  of  schools,  is  the  natural  desire  to  escape  from  the  three 
years'  military  service  which  the  government  exacts  of  all  young  men 
who  do  not  enter  the  higher  institutions  of  learning.     On  condition  of 
pursuing  advanced  studies  the  student  is  exempt  from  the  ii*ksomeue&s 
of  a  long  term  of  military  duty,  and  is  privileged  to  take  what  is  called- 
the  voluntary  service  of  one  year's  duration  in  the  army.    This  immu- 
nity can  be  secured  only  by  prolonging  the  period  of  school  attendauce^^ 
and,  accordingly,  the  German  youth  chooses  what  he  considers  the  lesserr' 
of  two  evils. 

Among  the  testimonials  to  the  value  of  the  teaching  in  the  continua — 
tion  schools  of  Germany  may  be  cited  the  letter  of  Herr  Back,  director-^ 
of  the  Frankfort  school,  to  a  representative  of  this  Department.  Undcr<: 
date  of  August  6, 1891,  he  writes  that  this  discipline  inspires  the  pupil  J 
with  enthusiasm  and  love  {Lust  und  lAebe)  for  his  calling  and  educates^ 
him  for  his  trade  as  the  workshop  alone  could  not. 

Of  similar  tenor  is  the  letter  of  the  burgomaster  of  Strasburg  toc] 
Herr  Groppler  of  Berlin,  in  which  he  says:  " I  can  testify  only  that^c 
as  a  rule,  the  pupils  trained  in  your  courses  of  manual  work  are 
more  skilful  and  more  serviceable  than  others.'' 

INDUSTRIAL  TRADE  SCHOOLS  AND   CONTINUATION 

SCHOOLS  IN  PRUSSIA. 

Memoranda  of  the  Development  of  Industrial  Trade  Schools  and  Co 
tiuuation  Schools  in  Prussia  {Denkschriften  Uber  die  Entwiclielung  d 
gewerhlichenFachschulen  und  dcr  Fortbildiingsschulen  inPreussen)^  duri 
the  years  1879  to  1890,  is  the  title  of  a  voluminous  report  by  Herr  Lild 
of  Berlin. 

A  partial  list  of  the  schools,  with  the  location  of  each  institution 
as  follows: 
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CONTINUATION  AND  TRADE  SCHOOLS  IN  PRUSSIA. 


Loeatkm. 


Jieaban; 

Sckern/orae... 

HSrter 

Uitein 

DestschKrone 

&«laa 

Berlin 

Orefeld 


Milbeim-am-Rhein . . 


Sprcmberg. 
Snbeck... 


Elberfeld 


Cissel. 


Eooigiberg. 
Dtntzic 


Banan 

Du^ldorf. 
Iraokforl . 


Gieozhaoaen-Hohr 

iMriolin 

SoDscbeid 


Bochnin 


Valdenbnrg. 


Name  of  school. 


English. 


Work  school 

Work  school 

Work  school 

Work  school 

Work  school 

Work  school 

Work  school 

Weaving,  dyeing,  and  fin- 
ishing Rchoul. 

Weaving  school 

Weaving  school 

Weaving  school 

Induntrul  drawing 

school. 

Industrial  drawing 

school. 

Drawing  and  industrial 
art  school. 

Provincial  art  and  hand- 
work school. 

Provincial  art  and  hand- 
'vvork  school. 

Drawing  academy 

Indnstnal  art  school 

Central  Gorman  indus- 
trial art  society. 

Industrial  art  museum... 

Trade  school  of  ceramic 
art. 

Trade  school  of  metal  in- 
dustry. 

Trade  school  of  small  iron 
and  steel  wares. 

School  of  iron  manufact- 
ure for  the  Rhine 
provinces  and  West- 
phalia. 

Work  school  of  the 
society  for  the  ad- 
vancement of  the  wel- 
fare of  the  working 
classes. 

Artisans'  school 

Linon  weaving  school 

Trade  school  for  ocean 
steamshi])  machinists. 

Industrial  art  and  arti- 
sans' 8CllU0l. 

Weaving  school 

Workshops  for  weaving 
instruction. 

Weaving  school 

Industrial  drawing  and 
industrial  art  school. 

Industrial  (day)  school... 

Artisans'  and  industrial 
art  school 

Master  workmen's  school 
for  machinists,  lock- 
smiths, etc. 

Work  school 

Work  school 

Weaving  school 

Weaving  school 

Weaving  school 

Weaving  school 

Weaving  school 

Work  school 

Master  workmen's  school 
for  machinists,  smiths, 
and  locksmiths. 

Indaatrial  drawing 


German. 


Baugewerkschnle 

Baugewerkschn  le 

Baugewerkschule 

Baugewerkschule 

Uaugowerkscliule 

Baugewerkschule 

Baugewerkschnle 

Webo-,  Fiirberd-  und  Ap- 

preturHchule. 

WelMJSchulo 

Webcschule 

Webcschule 

Gewcrbliche        Zeichcn- 

schule. 
Gewerbliche        Zeichcn- 

schule. 
Gewerbliche  Zelchcn-uud 

Kunstgewerbeschule. 
Frovinzixu       Kunst-und 

Handwerkschnle. 
Proviuzial       Kunst-und 

Mandwerkschole. 

Zaichenakademie 

Kunstgewerbeschule 

Kunstgewerbeschule  des 

Mittcldeutschen  Kunst- 

gewcrbevereins. 
Kunsigewerbemuseum . . . 
Keramische  Fachschulo.. 


Fachschnle  fiir  Metallin- 

dnstrie. 
Fachschule  fiir  die  ber- 

gische  Kleinci«en-und 

Stahlwaarenindustrie. 
Rheinisch  -  westflilische 

EisenhUttenschule. 


Arbeitschnle  des  Vereins 
Eur  Furderung  des 
Wohles  der  arbeitcn- 
den  Klassen. 

Ilandwerkerschnle 

Lcinen  webcschule 

Fachschnle  furSi'edampf- 

sch  ififsmasch  in  ist  en . 
Knnstgewerlio-und  Hand- 

werkerschnle. 

Webcschule 

Webereilehrwerkstatte. . . 

Webcschule 

Gewerbliche  Zeichen  und 
Kunstgewerbeschule. 

Gewerbliche  Fachschule 
(Tagcsschule). 

Handwerker  und  Kunst- 
gewerbeschule. 

Werkmeisterschule  fiir 
Mascbinenbaner,  Schlos- 
ser  und  Schmiedo. 

Baugewerkschule 

Baugewerkschule 

Webcschule 

Webeschulo 

Webcschule 

Webescbule 

Webcschule 

Baucewerkschule 

Werkmeisterschule  fdr 
Maschiuenbaucr,  Schlos- 
ser  und  Schmiede. 

Gewerbliche  Zeichen- 
Bchnle. 


Estimated 

expenses, 

1891-'92. 


$11,005.81 

11, 612. 02 

11, 143. 16 

8. 800. 53 

11,057.48 

8, 334. 28 

9, 710. 40 

13, 304. 20 

2.389.52 

2. 490. 02 

1. 428. 00 

668.54 

888.22 

8,211.00 

4,400.62 

1.042.08 

15,019.94 

9, 900. 80 

21,056.34 


1, 087. 30 
7,477.01 
9, 662. 80 

6,402.20 


Attendance 

winter  of 

1800-'01. 


5,688.20 


223 

191 
296 
222 
224 
2U8 
217 
288 

54 
31 
22 
64 

145 

513 

113 

81 

420 
237 
294 


47 

42 

100 

00 


22, 923. 21 
1, 523.  20 
6, 057. 50 

2,204 
57 
43 

14, 527. 53 

1,093 

3,284.40 
1, 142. 40 

17 
14 

8, 330. 00 
5.964.28 

308 
662 

4,500.60 

126 

19. 165. 43 

1.412 

7,209.73 

37 

11. 440. 42 
12,076.12 
2,261.00 
1, 547. 00 
1, 856. 40 
1, 237  00 

126 

118 

69 

23 

7,925.40 
3.  580. 47 

100 

6,961.50 

tS3 


S.  Ex.  65- 
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CREFELD. 

The  institation  now  known  as  the  Orefeld  School  of  Weaving,  Dyeing, 
and  Finishing  has  existed  as  a  weaving  school  of  a  high  order  since  the 
year  1855,  and,  thanks  to  the  powerful  support  of  the  Prussian  royal 
minister  of  education,  as  well  as  that  of  the  city  council  and  chamber 
of  commerce  of  Crefeld,  it  has  been  thoroughly  reorganized  for  the  pur- 
pose of  theoretical  and  practical  instruction^  Its  object  is  to  educate 
master  workmen,  pattern  designers,  and  mechanics  for  every  branch  of 
weaving,  and  also  to  equip  machinists  for  the  textile  industry,  as  weU 
as  to  impart  to  young  people  who  wish  to  engage  in  the  business  of 
manufactured  wares,  either  as  purchasers  or  sellers,  a  sufficient  knowl- 
edge of  the  process  of  manufacture  so  that  they  may  be  able  more 
accurately  to  appreciate  values. 

In  order  to  fulfil  thoroughly  this  object  the  course  of  instruction 
includes  the  teaching  of  weaving  from  the  most  various  kinds  of  raw 
materials,  the  speediest  and  most  exact  execution  of  pattern  designs, 
guidance  for  the  independent  invention  of  new  patterns,  and  for  calcu< 
lating  the  value  of  materials,  and  the  most  preferable  method  of  manu- 
facture. 

These  si)ecial  studies  are  cultivated:  Manufacturing  bookkeeping,  the 
elements  of  machinery,  power  machines,  spinning  and  finishing,  the 
setting  up  of  hand  looms,  and  other  practice  in  the  workshops  (wood 
and  iron).    Uerr  Bmil  Lembcke  is  director  of  the  Crefeld  school. 

The  course  of  study  is  of  two  years'  duration.  In  the  first  year  in- 
struction is  given  in  drawing  and  pattern  work,  with  special  reference 
to  the  diiferent  branches  of  textile  industry.  The  composition  and 
decomposition  of  fabrics  are  taught  and  illustrated  by  means  of  lec- 
tures; and  practical  weaving  of  small  patterns  in  cotton,  w^ool,  linen, 
sUk,  and  the  like,  on  the  hand  loom,  is  also  a  part  of  the  first  yearns 
course. 

Lectures  are  given  on  the  parts  of  machines,  as  well  as  on  the  con- 
sti-uction,  sotting  up,  and  manipulation  of  hand  looms,  and  other  ap- 
paratus of  hand  weaving.  Exercises  in  sketching  the  parts  of  a  machine 
aie  practised,  and  the  pupils  are  required  to  make  calculations  for  the 
manufactui^e  of  fabrics  from  raw  materials  of  all  sorts,  and  to  study  the 
bookkeeping  of  the  factory. 

In  the  second  year  these  studies  are  pursued  farther;  especially  is 
attention  paid  to  the  independent  designing  of  patterns  for  the  textile 
industry.  Geometrical  and  machine  drawing,  lectures  on  patterns  of 
earner  centuries,  etc.,  come  in  here.  The  designing  of  new,  artistic 
patterns  for  weaving  and  printing  is  given  si)ecial  prominence.  Pujiils 
in  this  course  draw  and  i)aint  from  nature. 

In  the  higher  department  of  the  second  year  composition  and  decom- 
l)osition  are  carried  forward  together  with  calculations  for  large  pattern 
weaving.  Here,  too,  are  taken  up  practic^il  exercises  in  weaving  cot- 
ton, wool,  half  wool,  linen,  jute,  and  silk  material  on  the  power  loom. 
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Mounting  and  dismonnting  of  the  loom,  practice  at  the  power  loom,  ex- 
ercises in  silk  spinning  and  in  spooling  various  materials,  also  practice 
in  smith  and  locksmith  work,  and  in  cabinetmaking  are  the  order  of 
the  day. 

The  preference  is  given  Carman  applicants  for  admission  to  this 
school;  and  foreigners  are  received  only  when  vacancies  exist.  Api)li- 
cants  mast  be  at  least  14  years  old.  The  school  year  lasts  from  Easter 
to  Easter. 

The  tuition  fee  for  Prussians  is  for  one  half-year,  lower  division,  60 
marks  ($14.28);  upper  division,  90  marks  ($21.42);  trade  division,  50 
marks  ($11.90).  For  subjects  of  the  German  empire,  other  than  Prus- 
sians, for  one  half-year  in  lower  division,  90  marks  ($21.42);  upper 
division,  135  marks  ($32.13);  trade  division,  75  marks  ($17.85).  lor 
foreigners,  for  one  half  year  in  lower  division,  240  marks  ($57.12) ;  upper 
division,  360  marks  ($85.68);  trade  division,  200  marks  ($47.60).  AU 
fees  are  payable  in  advance. 

Pupils  of  the  weaving  school  who  wish  at  the  same  time  to  take  the 
course  in  dyeing  and  finishing  connected  with  the  institution  have  the 
following  fees  to  pay:  Natives,  per  half-year,  100  marks  ($23.80);  Ger- 
man subjects,  other  than  Prussians,  150  marks  ($35.70) ;  foreigners,  per 
half-year,  400  marks  ($95.20).  Prussians  only  arc  admitted  as  "guests.'^ 
They  are  required  to  pay,  in  the  lower  division,  for  fifteen  hours  per 
week,  for  the  half-year,  12  marks  ($2.86) ;  for  one  day  per  week,  for  the 
half-year,  30  marks  ($7.14) ;  for  two  days  per  week,  for  the  half-year,  40 
marks  ($9.52).  In  the  upper  division,  for  ten  hours  per  week,  for  the 
half-year,  18  marks  ($4.28);  for  one  day  per  week,  for  the  half  year,  45 
marks  ($10.71);  for  two  days  per  week,  for  the  half-year,  60  marks 
($14.28).  PupUs  who  take  drawing  only  pay,  per  half-year,  30  marks 
($7.14).  Pupils  who  attend  Sunday  instruction  only  pay,  per  half-year, 
24  marks  ($5.71). 

In  connection  with  the  school  are  well  equipped  workshops;  and  in 
each  shop  are  stationed  three  teachers,  under  whose  supervision  the 
pupils  have  an  opportunity  to  learn  practical  locksmith  work  and 
cabinetwork.  These  shops,  as  well  as  the  other  rooms  of  the  estab- 
lishment, including  the  weaving  hall,  are  lighted  by  electricity. 

The  institution  has  a  library  of  about  2,000  volumes,  exclusive  of  F(ich 
literature,  a  collection  of  patents  of  the  German  empire,  and  holds  for 
distribution  (on  certain  days  of  the  week)  among  the  teachers,  pupils, 
and  the  public  about  sixty  journals  devoted  to  the  textile  industry. 

Besides  the  necessary  apparatus,  modeLs,  and  machines  for  instruction 
in  weaving  and  spinning  the  school  possesses  a  large  collection  of 
modern  weaves,  and  a  valuable,  well  arranged  collection  of  patterns  for 
wea\ing,  etc.,  which  is  of  the  greatest  use  to  the  student.  The  greater 
part  of  this  collection  is  under  glass,  and  so  arrangerl  that  pupils  of  the 
institution  may  make  copies  of  patterns,  designs,  and  industrial  i)roducts 
at  specified  hours  of  the  day. 
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This  museum  is  under  tlie  supervision  of  Herr  Paul  Schulze,  and  tlie 
collection  contains  over  5,000  numbers.  Among  tliese  objects  are  By- 
zantine weaves  of  silk  of  the  fourth  to  the  tenth  centuries;  Saracen  silk 
weaves,  tenth  to  thirteenth  centuries;  early  Italian  silk  weaves,  thir- 
teenth to  fourteenth  centuries;  Gothic  silk  weaves,  fourteenth  to  fif- 
teenth centuries;  Renaissance,  half  silk,  sixteenth  to  seventeenth 
centuries;  E^naissancc,  half  silk,  Italian,  Spanish,  French;  Eenaissance, 
satin  weaves,  sixteenth  and  seventeenth  centuries;  Renaissance,  linen 
weaves,  German,  white  and  colored,  sixteenth  and  seventeenth  centuries, 
and  so  on ;  a  vast  and  well  assorted  collection  illustrative  of  the  art  of 
weaving  in  all  its  branches  down  to  the  present  time. 

The  dyeing  and  finishing  school  has  large  collections  of  physical  and 
chemical  instruments,  models,  preparations,  etc.,  and  a  department 
fiilly  equipped  with  machinery  and  apparatus  for  the  practice  of  dyeing, 
bleaching,  printing,  and  finishing.  The  present  dyeing  and  finishing 
school  came  into  existence  in  the  autumn  of  1883,  in  connection  with  the 
Crefeld  weaving  school,  under  the  direction  of  Dr.  H.  Lange. 

The  object  of  this  department  (which  occupies  the  east  wing  of  the 
new  weaving  school  building)  is  to  give  to  those  who  wish  to  devote 
themselves  to  the  special  study  of  chemistry,  by  means  of  the  most 
thorough  and  practical  instruction,  as  complete  an  education  as  possi- 
ble in  all  branches  of  this  science  and  its  relation  to  practical  life;  and 
to  instruct  such  as  desire  to  educate  themselves  for  the  dyeing  industry 
in  special  chemistry,  dyeing,  bleaching,  printing,  and  finishing;  in  the 
manufacture  of  dye  stuffs;  in  the  methods  of  experimentation  with  nat- 
ural and  artificial  dye  stuffs;  the  preparation  of  chemicals;  the  cost  of 
dyes;  the  independent  prosecution  of  these  operations;' and,  finally,  to 
prepare  the  pupils  for  practical  life  through  practical  work  in  dyeing,  etc 

The  institution  possesses  two  chemical  laboratories,  one  large  dyeing 
laboratory,  and  a  laboratory  equipped  in  accordance  with  the  require- 
ments of  modern  manufacture  with  the  most  perfect  appliances  and 
labor  saving  machines  for  dyeing,  etc.  In  the  first  (the  chemical  lab- 
oratories) special  attention  is  given  to  qualitative  and  quantitative 
analysis,  particularly  to  practical  chemistry.  In  the  dyeing  laboratory 
are  conducted  experiments  with  dye  stuffs;  in  short,  all  operations 
connected  with  dyeing,  bleaching,  etc.,  are  carried  on.  In  the  dyeing, 
printing,  and  finishing  laboratory  cotton,  wool,  linen,  jute,  silk,  etc., 
are  bleached,  dyed,  printed,  and  finished  on  a  large  scale. 

Attendants  of  this  institution  come  not  only  from  the  best  known 
industrial  establishments  of  Crefeld,  but  from  the  neighboring  cities  in 
the  great  industrial  districts  on  the  right  and  left  of  the  Rhine.  PupiLs 
who  wish  to  attend  this  institution  must  be  at  least  16  years  of  age, 
and  be  well  grounded  in  the  elements  of  chemistry  and  physics. 

Tuition  for  Prussians,  per  half-year,  is  100  marks  ($23.80);  for  other 
Germans,  150  marks  ($35.70);  for  foreigners,  400  marks  ($95.20).    In- 
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digent  and  very  diligent  students  may  have  a  partial  remission  of  these 
fees. 

The  laboratory  may  be  ased  by  students  without  eost,  and  chemicals 
and  reagents  are  free,  except  nitrate  of  silver,  platinum,  and  chloride 
ofgoli  Every  student  that  has  attended  the  laboratory  instruction 
for  at  least  one  year  receives  a  certificate  on  leaving  the  establishment. 
The  laboratory  is  open  daily  from  8  a.  m.  to  12  m.  and  2  to  6  p.  m., 
except  Saturday  afternoons. 

United  States  Consul-General  Eaine  cites  a  signal  instance  in  the 
case  of  the  Crefeld  school  of  the  effect  of  trade  school  instruction  upon 
a  local  manufacturing  industry. 

Some  years  ago,  he  writes,  the  Crefeld  industry  was  nearly  ruined; 
tiie  old  manufactories  were  unable  to  struggle  any  longer  against 
French,  English,  and  Swiss  firms.  A  few  Crefeld  manufacturers, 
dejected  hut  not  discouraged,  founded  in  their  city  a  weaving  school, 
ana  this  soon  changed  the  situation.  Now  the  Crefeld  factories  con- 
test with  even  Lyons  for  the  supply  of  the  markets. 

SPREMBERG. 

The  weaving  school  at  Spremberg,  which  has  been  in  operation  since 
1S69,  is  designed  to  afford  theoretical  and  practical  instruction  to  those 
persons  who  wish  to  fit  themselves  for  manufacturers,  master  workmen, 
etc.,  in  the  wool  weaving  industry,  especially  in  the  manufacture  of 
cloths  and  buckskin  materials  (for  bookbinding).    This  is  a  state  school. 

The  tuition  fee  for  Prussians  is,  in  the  under  class,  per  half-year, 
110  marks  ($26.18) ;  in  the  upper  class,  90  marks  ($21.42).  For  all  other 
Pnpils  in  the  under  class,  per  half-year,  120  marks  ($28.56);  upper 
cla88,100  marks  ($23.80). 

There  are  six  teachers,  with  salaries  as  follows:  Director  and  first 
t«aeher,  4,000  marks  ($952);  second  weaving  teacher,  2,400  marks 
(J571.20);  first  master  weaver,  1,200  marks  ($285.60);  second  master 
^«aver,  1,000  marks  ($238) ;  teacher  of  chemistry,  650  marks  ($154.70) ; 
teacher  of  bookkeeping,  250  marks,  ($59.50). 

The  total  expenditure  of  this  establishment  was  15,190  marks 
(«3,G15J>2). 

BERLIN. 

The  School  for  Manual  Laborers  in  the  city  of  Berlin  had  41  teachers 
^^the  end  of  the  year  1885,  while  the  pupils  in  attendance  during  the 
Bninmer  numbered  1,038  and  during  the  winter  1,485. 

The  cost  of  maintenance  for  the  year  is  stated  to  have  been  75,897 
^arks  ($18,063.49),  of  which  amount  16,891  marks  ($4,020.06)  came 
^^^  tuition  fees,  26,802  marks  ($6,378.88)  from  the  state,  and  32,204 
marks  ($7,664.55)  from  the  city  funds.  Instiuction  is  given  at  this 
^hool  in  mechanics,  painting,  joinery,  etc. 
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The  Bdlin  Handworkers'  Union  maintained  a  school  for  masons 
during  the  year,  under  the  direction  of  21  teachers,  with  168  students 
who  were  taught  **  theory,  drawing,  and  projection,"  at  a  cost  of  32,286 
marks  ($7,684.07),  of  which  sum  the  students  paid  15,750  marks 
($3,748.50),  the  remainder  being  made  up  in  equal  proportions  by  the 
state  and  the  commune. 

The  School  for  Chairmakers  (now  the  City  Weaving  School)     ^d  210 
students  in  summer  and  246  in  the  winter,  ranging  in  age  from  14  to 
37  years.    This  school  derives  its  support  from  tuition  fees,  state  and  ^^^^ 
city  aid,  etc. 


A  trade  school  for  masons  and  carpenters  was  also  conducted  durinj^^^^^^ 
the  year  by  3  regular  teachers  and  3  assistants.    Besides  this  a  schoo!^^-^^^ 
for  indoor  joiners,  with  4  teachers  and  190  students,  was  supported  b;^^ 
the  usual  means.    In  this  school  industrial  ajid  free-hand  drawing  hel^  ^^f 
an  important  place. 

In  addition  there  were  special  schools  for  bookbinders,  for  paintei 
(founded  by  the  Painters'  Union),  for  barbers,  for  carpetmakers,  fc»j 
bakers,  for  smiths,  and  for  tailors. 

Associations  churches,  and  institutes  in  the  city  seem  to  have  sup. 
pleniented  the  work  of  the  special  schools,  and  to  have  made  liberal        -^ 
provision  for  continuation  "chools  of  various  kinds. 

It  is  no  wonder  that  the  German  craftsman,  with  so  many  incentiTes  ^'^  ^ 
to  study,  with  so  many  facilities  for  acquirmg  skill  in  his  trade,  and  -^ 

living  in  an  atmosphere  of  industrial  thought,  becomes  the  accom-  ^ 

plished  8i)ecialist  that  he  is. 

The  Weaving  School  is  supported  by  the  state,  the  city,  and  by  con-  -xxn 

tributions  of  those  interested  in  textile  industries,  etc.    There  are  two  o^C 

departments — the  day  school,  and  the  School  for  evening  and  Sunday  "^-^ 
instruction.  The  object  of  the  day  school  is  to  give  theoretical  and  T>MJid 
practical  instruction  in  weaving  to  those  merchants  and  manufacturers  ^nnrs 
who  devote  themselves  to  textile  specialties. 

The  department  of  evening  and  Sunday  instruction  serves  to  perfect  ^,o,ect 
apprentices  and  journeymen  in  the  specialties  of  weaving  in  which  tliey  "^<^ey 
are  practically  engaged. 

In  the  day  school  the  tuition  fee  for  the  first  school  year  is  300  mark^^2f^.]^3 
($71.40);  for  the  second  year,  100  marks  ($23.80).  '^Guests"  pay  3  -^  5 
marks  ($1.19)  for  each  week  of  teaching.  Merchants  who  attend  th^^cXcfthe 
Sunday  and  evening  departments  pay  3  marks  (71  cents)  for  each  weer-^t-^»^j^ 
of  instruction,  while  artisans  have  no  tuition  to  pay  for  attendance  iir"  ^  fn 
this  department.  There  are  two  divisions  of  the  day  school;  one  f  ,^  i-g 
taught  from  8  a.  m.  to  12  m.  every  day,  the  other  from  2  to  6  p.  m. 

In  the  Sunday  and  evening  division  instruction  is  given  in  free-han^-^^^^ 
drawing,  analysis  and  composition  of  fabrics,  hand  and  jwwer  lotn^.^^;^ 
weaving,  pattern  drawing,  theory  of  weaving,  working  of  stocki^^  /^j^ 
machines,  decomposition  of  yarns,  practical  and  theoretical  mechan^^^^ 
of  stocking  machines,  etc. 


r4s?- 
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According  to  tke  rejiort  of  Febrnary  1891  the  number  of  pupils  in 
the  day  weaving  scbool  iras  26)  in  the  Sunday  and  evening  school,  280. 
At  the  Masons  and  Oarpenters^  Sehool  young  people  who  have  already 
worked  for  some  <ime  at  a  building  trade  may  be  further  ineftructed  in 
their  respective  specialties  (as  building  construction,  knowledge  of  ma- 
terials, etc.),  concerning  which  little  could  be  learned  in  actual  busi- 
ness, except  by  disastrous  experiment. 

Master  Builder  Felisch  is  the  superintendent  of  this  school,  in  which 
493  pupils  were  enrolled  during  the  year.  The  masons  were  dtvided 
into  9  elasses  and  the  carpenters  into  6,  for  the  purposes  of  instruction. 
Tlie  tuition  ^ee  is  6  marks  ($1.19)  per  half-year. 

The  School  for  Joiners  is  intended  to  give  (aside  from  the  practical 
M  acquired  in  the  workshop)  such  knowledge  as  is  requisite  for  an 
mdependent  30ume3rman  or  master.  The  instruction  includes  free-hand 
drawing,  projections,  and  special  drawing  (Faohzei^Jmen).  Tuition  is 
fiee.  Instruction  is  given  from  8  a.  m.  to  12  m.  for  40  Sundays  i>er 
year. 

There  are  also  two  other  courses — one  a  preparatory  course  in  spe- 
cial drawing,  the  other  a  separate  course  of  instruction  in  the  use  of 
working  toods  and  in  respect  to  the  properties  and  qualities  of  materials. 
In  these  preparatory  classes  the  teaching  is  carried  on  in  the  evenings 
of  Monday  and  Tuesday.    The  number  of  pupils  was  409. 

The  School  for  Shoemakers  is  supported  in  part  by  the  state,  in  part 
by  the  city,  by  the  Sunday  Free  School  Society,  and  by  the  guild. 
Tuition  is  free  for  apprentices,  but  journeymen  or  masters  pay  1  mark 
(24  cents)  quarterly  for  instruction. 

The  theoretical  teaching  is  confined  to  the  evening  classes.  The 
technical  instruction  is  given  from  9  to  12  on  Sunday  forenoons  and 
from  7  to  10  on  Tuesday  evenings.    The  number  of  jnipils  was  350. 

The  School  for  Painters  (sustained  by  the  state,  city,  and  guild)  ftir- 
Bishesiree  instruction  to  apprentices  of  members  of  the  guild,  while 
helpers  have  to  pay  9  marks  (S2.14)  per  semester. 

J^rora  November  to  March  the  evening  classes  are  taught,  on  Treek 
^3y«,  from  5  to  8  o'clock.  The  day  classes  are  held  from  half  past  1 
^^4  o'clock  every  afteraoon,  and  from  9  to  12  on  Sunday  forenoons. 
•^6  pnpils  numbered  360. 

Other  Faeli  schools  of  Berlin  were  the  Barbers'  School  with  399  pupils, 
*^e  Sailers'  School  with  120  pupils,  the  School  of  Interior  Decorators 
^^t  175  pupils,  the  School  for  Smiths  with  114  pupils,  the  Glaziers' 
School  with  64  pupils,  the  School  of  the  Chimney-sweepers'  Guild  with 
^^  pupils,  the  Wheelwrights'  Guild  School  with  83  pupils,  the  School 
^^  the  Basketmakers'  Guild  with  36  pupils,  the  School  of  the  Berlin 
^ookbiuders'  Guild  with  41  pupils,  the  School  for  Printers'  Apiiren- 
^^^  ^ith  213  pupils,  a  school  for  painters  with  88  pupils,  School  for 
•Baters'  Apprentices  (supported  by  the  Bakers'  Guild  Germania)  with 
^3  pupils,  the  School  for  Apprentices  of  the  Bakers'  Guild  Concordia 
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with  98  pupils,  the  School  for  Tailors  with  95  pupils,  the  School  of  t^^^^ 
Wig  makers'  Guild  with  86  pupils,  the  Pavers'  Guild  School  with  ^ 

pupils,  the  School  for  Confectioners  with  35^  pupils,  the  School  of  t->.^ 
Printers'  Guild  with  40  pupils,  and  the  Potter's  Guild  School  with  ,.^^  ^ 
pupils. 

There  were  altogether  11,956  apprentices  under  instruction  in  the  ^^i::::^ 
tinuation  and  Fcich  schools  of  the  city  of  Berlin  during  the  school  -^        ^' 


1890.  '"' 

The  Eoyal  Museum  of  Industrial  Art  offers  instruction  in  sp^*^.  , 
classes  daily  from  8  to  12  in  the  morning  and  from  1  to  4  in  the  a^T^^r- 
noon.    Tuition  for  the  winter  half-year  is  72  marks  ($17 J.4) ;  for*  t^e 
siunmor  quarter,  36  marks  ($8.67).    There  are  9  special  classes  in  wjj  i-  cli 
instruction  is  given  by  day,  viz.,  the  class  in  modelling,  the  class 
metallurgy,  that   in  decorative  painting,  the  class  in  color  priutii 
that  in  enamel  painting,  the  class  in  etching,  that  in  art  embroidc: 
the  class  in  sketching  exercises,  and  the  class  in  smithwork. 

The  evening  classes  are  held  every  week-day  evening,  either  frcr^o'^ 
5.30  to  7.30  or  from  7.30  to  9.30.  Ornamental,  architectural,  and  pKi  pro- 
jection drawing,  modelling,  anatomy,  the  liistory  of  architecture,  of 
ornamentation,  and  of  interior  decoration,  lettering,  and  drawing  of 
various  objects  of  industrial  art  are  among  the  specialties  taught. 

The  collections  of  the  museum  are  open  every  week-day  {o.xof^==ipt 
Monday)  from  10  to  3  o'clock  in  winter,  from  9  to  3  in  summer,  and  -on 
Sunday  at  all  seasons  from  12  to  3. 

The  library  of  the  museum  is  open  daily  from  10  to  3  and  from  ^  f-  ^ 
1%  except  that  it  is  closed,  during  the  months  of  July  and  August,  i^^m 
the  evening,  and  from  August  16  to  31  in  the  daytime. 

Herr  O.  Jessen,  director  of  the  Artisans'  School,  has  published  c3^  ^ 
prospectus  of  the  school  for  the  summer  half-year  of  1891,  togetherr^  ^^ 
with  "news  items  concerning  the  school  year  1890-'9iL''    This  is  a  jnst, , 
as  well  as  modest,  designation  of  the  work,  for  it  is  far  from  being  a 
full  report. 

The  Artisans'  School  aims  to  give  to  apprentices  and  helpers,  during 
their  leisure  hours,  that  educational  training  in  general  knowledge,  in 
drawing  and  industrial  art  (adapted  to  every  calling),  which  should  be 
added  to  the  workshop  practice  as  an  indispensable  complement. 

Instruction  is  given  in  this  school  in  the  afternoons  and  evenings  of 
week-days,  and  on  Sunday  forenoons.  Pupils  are  free  to  choose  the 
subjects  of  study.  The  subjects  of  instruction  and  practice  are  free- 
hand and  circle  drawing,  geometry,  special  drawing,  industrial  art  form- 
study,  modelling  in  clay  and  ^ax,  decorative  painting,  mathematics, 
physics^  electrotechnics,  mechanics,  chemistry,  arithmetic  and  book- 
keeping. 

The  teaching  in  this  school  is  specialized  to  an  unusual  degree. 
There  are,  for  example,  twenty-five  separate  courses  in  drawing,  each 
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adapted  to  the  requireiheuts  of  a  pai'ticular  trade,  as,  the  course  for 
joiners,  the  course  for  turners,  that  for  tiumen,  for  locksmiths,  for 
?atchinakers,  for  carpenters,  for  goldsmiths,  for  engravers,  etc. 

Besides  the  regular  courses  there  are  special  day  classes  for  painters 
during  four  winter  months,  on  all  week-days.  Instruction  is  begun  at 
9o'clock  in  the  morning,  and  inchides  exercises  in  drawing  and  decora- 
tive painting.  There  is  also,  in  winter,  a  day  class  for  cabinetmakers, 
and  a  special  school  for  mechanics  is  maintained,  with  technical  teach- 
ing, on  week-day  forenoons. 

Forty-four  teachers  assist  Director  Jessen  in  his  work.  Tuition  fees 
are  regulated  as  follows:  For  eight  or  less  than  eight  hours  per  week, 
6  marks  ($1.43) ;  for  twelve  hours  per  week,  9  marks  ($2.14) ;  for  six- 
teen boiirs  or  more,  12  marks  ($2.86),  for  the  half-year.  For  the  day 
classes  for  painters  and  cabinetmakers  the  tuition  fee  is  5  marks  ($1.19) 
per  month. 

Diu'ing  the  winter  half-year  of  1890-'91  there  were  in  attendance  at 
tliis  school  827  helpers  and  1,349  apprentices;  in  all,  2,176.  These 
pupils  represented  forty-three  trades;  287  were  mechanics;  190,  masons; 
219, painters;  '215,  joiners;  150,  locksmiths.  The  ages  of  the  pupils 
ranged  from  14  to  30  and  upward,  43  being  over  30. 

80RAU. 

The  Weaving  School  at  Sorau  was  organized  and  opened  May  3, 1886. 
This  school  aims  to  educate  its  pupils  to  be  practical  weavers,  com- 
petent masters,  and  skilftd  manufacturers.  The  instruction  is  given 
^  a  full  coarse  of  two  classes;  a  half  course  of  two  classes;  and  an 
evening  course. 
The  full  course  is  intended  for  those  who  choose  to  educate  thera- 
N  ^^^^  for  the  independent  conduct  of  a  manufacturing  business.  The 
short  and  evening  courses  are  specially  adapted  to  the  needs  of  those 
^"0  seek  principally  to  perfect  themselves  in  practical  weaving. 

The  plan  of  instruction  is  so  arranged  that  it  is  possible  for  students 
of  the  full  course,  if  well  prepared  and  diligent,  as  well  as  for  those 
^ho  do  not  care  to  take  a  thorough  course  in  drawing,  to  complete  the 
^urse  in  one  year.  The  pupil  must,  as  a  rule,  have  reached  the  high- 
^  class  in  the  common  school  before  he  can  be  received  into  the 
"^  course  of  this  school. 

Tuition  per  half-year  in  the  full  course,  lower  department,  is  50 
^arks  ($11.90)  for  Germans;  120  marks  ($28.56)  for  foreigners.  In 
^-he  Upper  department  it  is  the  same.  For  half-time  pupils,  in  both  the 
lower  and  higher  divisions  of  the  school,  the  charge  per  half-year  is  26 
^arks  ($5.95).    Evening  pupils  pay  15  marks  ($3.57)  per  half-year. 

FRANKFORT  ON  THE  MAIN. 

At  Frankfort  on  the  Main  is  a  school  of  industrial  art  [Kunstgewerhe- 
wftttie),  of  which  Prof.  Luthmer  is  the  director,  and  which  is  under 
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tlie  supervisiou  of  one  of  tho  committee  of  the  Iiidastrial  Art  Uiii^^ 
of  Central  Germany. 

'this  scliool  is  divided  into  two  sections — ^the  preparatory  scl 
(dramng  and  modelling),  and  the  Fctohschulej  consisting  of  five  sp, 
cial  classes.    The  design  of  the  preparatory  school  ( Vorsohule)  is 
fit  yonng  people,  snch  as  apprentices,  helpers,  etc.,  for  the  speci: 
classes  of  the  Fachschulej  and,  so  far  as  there  is  room,  to  give  the  Ifl 
facilities  to  pupils  of  other  establishments.    Tbe  special  classes 
intended  for  such  as  would  acquire  a  more  extensive  knowledge 
some  branch  of  industrial  art,  and  fit  themselves  to  be  master  vorl 
men,  foremen  of  manufactories,  etc. 

The  preparatory  school  has  an  evening  course  and  a  Sunday  course^».se; 
in  tlie  former  instruction  is  given  on  week-day  evenings  from  7.30  tc^  to 
9.30;  in  the  Sunday  course,  from  8  to  11  o'clock  a.  m.  The  evenin.  ^r^rng 
course  falls  into  three  divisions — an  elementary,  middle,  and.  an  ^pp^^^r3er 
class,  each  of  which  requires  one  year's  attendance. 

To  enter  the  preparatory  school  the  pupil  must  be  at  least  15  yea*-^^^.^ 
old,  and  must  possess  a  general  education  equal,  at  least,  to  that  obtai^_^^y 
able  in  the  Volksschiile. 

In  the  FachscJiule  classes  the  time  of  instruction  and  practice  is  fr( 
8  a.  m.  to  12  m.,  and  from  2  to  6  o'clock  p.  m.  on  every  week-day,  ^...sj^^w 
cept  that  on  Saturday  afternoons  there  is  no  school. 

The  course  for  workers  in  wood,  metal,  day,  porcelain,  glass,  sto' 
etc.,  lasts  through  two  years;  in  the  other  <;lasses  the  course  is  th 
years  long.    These  classes  are  as  follows:   One  for  painters  on  gl^a 
]X)rcelain,  decorative  painters,  etc. ;  one  for  modellers  of  clay  and  wai 
one  for  goldsmiths,  engravers,  silversmiths,  etc.;  and  one  for  woo-, 
carvers. 

The  school  year  begins  in  the  middle  of  September  and  continuet^ 
till  the  middle  of  July.  Holidays  consist  of  a  week  at  Christina! 
time,  three  weeks  at  Easter,  and  eight  weeks  from  the  middle  of  Jnly.- 
Tnition  in  the  evening  course  of  the  preparatory  school  costs  1^^  ^^ 
marks  ($2.SG)  i)er  year;  in  the  Sunday  course,  6  marks  (f  1.43).  In  th€^  ^*^*® 
Fachschnic  it  is  75  marks  ($17.85)  per  year.  On  leaving  the  school 
pupils  receive  certificates  specifying  the  length  of  time  of  their  a< 
tendance,  and  the  degree  of  knowledge  and  skill  attained  by  them. 

The  Industrial  Continuation  School  of  the  city  of  Frankfort  on  t1 
Main  was  opened  April  15,  1890.     Its  success  was  immediate ;  for  at 
the  start  there  were  234  pupils.    This  number  increased  during 
summer  half-year  to  585.    At  the  beginning  of  the  winter  half-yeai-^ 
October  12,  1890,  there  were  012  pupils  in  attendance,  and  tliis  imoy- 
ber  grew  to  845.    These  were  of  various  ages,  from  12  to  33.    The 
faculty  consists  of  27  teacliers.     The  foundation  of  a  library  has  been 
laid,  and  the  nucleus  of  a  museum  formed,  with  a  collection  of  models 
of  wood  work,  etc. 
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The  hours  of  instruction  on  week  days  run  from  3  to  5,  5  to  7,  and 
7  to  9  in  the  evening;  on  Sundays,  from  8  a.  m.  to  13  m.  The  tuition 
fee  for  journeymen  is  6  marks  ($1.43).  For  apprentices  and  young  arti- 
sans under  18  years  of  age,  and  for  school  boys,  the  fee  is  3  marks  (71 
cents)  a  half-year. 

An  evening  school  for  working  girls  was  opened  at  Frankfort  on  the 
Main  April,  29,  1889,  under  the  management  of  the  Housekeeping 
School  Association  of  that  city.  At  Easter,  1890,  a  morning  course 
was  added  for  the  instruction  of  such  girls  as  could  not  be  accommo- 
dated in  the  evening  school,  and  such  as  were  not  obliged  to  devote 
all  of  their  time  to  wage-earning  for  self-support,  and  who  oftentimes, 
at  15  or  16  years  of  age,  WQre  not  strong  enough  to  work  full  time. 

In  both  of  the  courses  girls  are  taught  cooking,  ironing,  and  other 
ietails  of  housekeeping — ^in  the  morning  from  9  to  12,  in  the  evening 
5-om  7  to  9  o'clock — in  three  class  rooms.  The  same  teachers  conduct 
>oth  the  evening  and  the  morning  classes,  except  in  one  instance, 
w^here  a  teacher  in  the  evening  school  is  elsewhere  engaged  during  the 
lay,  necessitating  the  emplojrment  of  a  substitute  in  one  of  the  mor  n- 
ng  classes. 

By  a  system  of  rotation  the  girls  who  during  one  week  are  taught 
in  the  kitchen,  for  example,  pass  next  to  the  division  TYhere  ironing 
Mid  other  forms  of  handiwork  receive  attention,  while  those  with  whom 
bhey  exchange  places  take  their  turn  at  cooking  and  ironing.  In  this 
way  all  branches  of  housework — sewing,  cutting  out  of  garments, 
household  economy,  etc. — are  taken  up  in  regular  order. 

The  attendance  in  the  evening  course  during  the  year  was  from  25 
to  30;  in  the  morning  course,  15  to  18. 

The  work  of  the  association  received  recognition  by  the  government 
during  the  year,  the  Prussian  minister  of  trade  and  industry  having 
granted  to  the  society  a  subsidy  of  1,000  marks  (8238)  to  aid  its  objects. 
The  city  authorities  also  gave  assistance  and  encouragement  to  extend 
the  society's  undertaking.  The  Polytechnic  Association  also  con- 
tributed liberally'  in  aid  of  the  movement.  The  association  is  yet  but 
two  years  old,  and  the  limit  of  its  growth  has  not  been  reached. 

COLOGNE. 

The  statistics  of  the  industrial  educational  establishment  {Oetcerh- 
lichen  Lehranstalten)  of  the  city  of  Cologne  for  the  winter  semes- 
ter 1890-'91  are  concisely  given  by  the  director,  Friedrich  Romberg,  in 
a  general  review,  published  in  quarto  sheets  in  January  1891. 

The  organization  includes  a  special  trade  school  {Oewerbliche  Fach- 
9cliule)  with  43  teachers  and  493  pupils;  a  special  continuation  school 
[FortbildungsschuU)  for  journeymen  with  13  teachers  and  232  pupils; 
*nd  a  general  continuation  school  {AUgemeine  Forthildnngsschule)  for 
apprentices  with  52  teachers  and  797  pupils.    Of  the  i)upils  in  the 
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special  trade  school  282  were  over  18  years  of  age,  and  211  under; 
in  the  journeymen's  school  189  were  over  18,  and  43  under;  in  the 
apprentices'  school  26  were  over  18,  and  771  under. 

The  plan  of  instruction  in  the  various  departments  of  the  institution 
under  Herr  Romberg's  management  is  much  the  same  as  in  other  Ger- 
man schools  of  this  class,  and  it  needs  no  detailed  description. 

Among  the  means  of  education  made  use  of  in  this  establishment 
are  excursions  (undertaken  in  summer,  and  x>6rsonaIIy  conducted  by 
some  of  the  special  teachers);  the  maseum  of  industrial  art  (which,  by 
the  courtesy  of  Herr  Pabst,  the  director,  is  open  to  students  free  of 
charge);  the  library  of  the  Traders'  Union  (added,  in  1889,  to  the 
library  of  the  special  trade  school,  and  now  affording  to  both  teachers 
and  pupils  of  the  institution  a  very  rich  collection  of  technical  works 
for  circulation  and  reference);  lectures  on  technical  subjects  (to  which 
students  are  admitted  on  complimentary  tickets). 

In  the  autumn  of  1879  the  machinists'  school  came  into  being  as  a 
department  of  the  special  trade  school  above  described.  At  the  open- 
ing of  the  winter  half-year  of  1890-'91  it  became  a  separate  establish- 
ment.   It  has  the  same  director,  however,  as  before — Herr  Romberg. 

The  machinists'  school  includes  a  higher  department — the  technical 

intermediate  school,  and  a  lower — the  master  workmen's  school.    The 

technical  intermediate  school  {Die  Technische  Mittelschule)  has  a  prc- 

,   paratory  course  and  two  special  courses  of  instruction,  each  lasting  one 

year." 

The  master  workmen's  school  has  three  courses  of  study,  each  of  five 
months'  duration.  The  winter  session  begins  on  the  1st  day  of  Novem- 
ber and  continues  till  the  end  of  March;  the  summer  semester  begins 
on  the  Ist  day  of  May  and  lasts  until  the  end  of  September.  Admis- 
sion to  either  of  these  schools  is  by  examination.  The  tuition  fee  for 
each  course  (semester)  is  75  marks  ($17.85). 

In  the  preparatory  classes  are  taught  German,  arithmetic,  geogra- 
phy, geometrical  drawing,  and  technical  free-hand  drawing,  etc.;  in 
the  higher  classes,  mathematics,  mechanics,  physics,  chemistry,  geom- 
etry, machine  constniction,  theory  of  steam  and  hydraulic  motors, 
electrotechnicsj  etc. 

One  division  of  the  FacJischule  is  a  school  of  industrial  art  {Kunst- 
gewerheschule).  It  was  organized  in  the  year  1879.  The  establish- 
ment includes  a  school  of  decorative  painting,  a  school  of  cabinetmak- 
ing,  a  school  of  ornamentation  and  modelling,  and  a  school  of  metal 
work. 

This  department,  also,  is  under  the  control  of  the  same  director — 
Herr  Romberg.  The  terms  of  instruction  begin  and  end  on  the  same 
days  with  those  of  the  master  workmen's  school  before  reported.  The 
tuition  fee  is  the  same  in  amount — 75  marks  ($17.85)  for  each  course. 

There  are  no  statistics  available  respecting  these  several  depart- 
ments except  such  as  we  have  cit^d.    The  master  workmen's  school — 
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most  recently  estabUslied  of  the  brancli  schools — ^is  organized  on  a 
lerous  plan,  and  its  object  is  intensely  practical.    It  is  yet  too  young 
flohave  a  history,  however. 

DUBSBLDORF. 

The  School  of  Industrial  Art  is  an  institution  founded  by  the  city. 
[It  receives  a  subvention  from  the  state,  and  is  under  the  supervision 
iof  the  state  and  the  local  authority.  The  object  of  this  school  is  to 
afford  young  artisans  an  opportunity  to  acquire  such  knowledge  and 
skill  as  will  be  of  service  to  them  in  their  several  callings. 

There  are  three  departments:  A  preparatory  school  {Vorachule);  a 
FacMuley  for  wood  carving,  engraving,  modelling,  etc.;  and  an 
eyening  school-  for  drawing  and  modelling.  In  the  first  and  second 
departments  instruction  is  given  in  the  daytime  to  those  who  can 
devote  their  entire  time  to  it. 

The  course  in  the  preparatory  school  lasts  one  year.  The  hours  of 
fitndy  are  from  8  a.  m.  to  12  m.,  and  from  2  to  6  p.  m.,  with  a  half 
holiday  on  Saturday  afternoon.  For  admission  to  this  department 
papils  must  possess  a  good  common  school  education,  must  be  at  least 
U  years  old,  and  must  have  chosen  some  i)ractical  calling. 

As  the  requirement  for  admission  to  the  FacJischule  the  pupil  must 
tave  completed  the  course  of  study  in  the  preparatory  department,  or 
stand  ia  satisfactory  examination.  Guests,  that  is,  such  as  take  only  a 
partial  course,  can  be  received  into  the  FachschulCj  if  actual  workmen, 
Dot  othenvise.  Pupils  are  admitted  twice  in  the  year,  April  1  and 
October  1,  by  the  director,  and  only  in  exceptional  circumstances  will 
any  be  received  in  the  intervals  between  those  dates. 

The  tuition  fee  in  the  preparatory  and  Fach  departments  for  the  sum- 
mer session  is  25  marks  ($5.95);  for  the  winter  sessii&n  it  is  35  marks 
(f8.33).  In  the  evening  classes  for  the  summer  session  the  fee  is  10 
J^arks  ($2.38),  in  winter  the  same.  Guests  must  pay  in  summer  16 
^a*s  (13.67),  in  winter  20  marks  ($4.70). 

ESSEN. 

-^t  the  Erupp  steel  works  in  Essen  several  schools  are  mamtained 
"7  the  famous  firm  for  the  benefit  of  their  workmen.  They  maintain 
'^^r  primary  schools  as  well  as  a  private  school  for  boys  and  girls. 
Since  1876  they  have  also  established  two  industrial  schools,  where 
the  wives  and  daughters  of  laborers  who  are  oft€n  surprisingly 
inexjierienced  in  housework  are  instructed  in  the  theory  and  art  of 
domestic  economy. 

The  continuation  schools  of  Essen  were  founded  by  Krupp,  and  are 
^cll  attended.  The  firm  have  received  large  reflex  benefits  from  their 
^cll  directed  enterprise  and  philanthropy.  Many  expert  craftsmen, 
^^borers  in*  special  departments,  and  master  workmen  hayc^  been 
Gained  in  the  Krupp  schools;  and  their  acquired  skill  is  equivalent  to 
^mach  additional  capital  of  a  firm  whose  art  is  their  best  inheritance. 


350 


REPORT  OF  THE   COMMISSIONER   OP  LABOR. 


Much  greater  still  is  the  advantage  which  education  brings  to  the 
pupils  themselves.  They  are  thoroughly  instructed  in  their  trade,  and 
become  accustomed  to  exact  work.  The  continuation  schools — attend- 
anco  upon  which  is  obligatory — afford  them  the  opportunity  to  gain 
further  theoretical  knowledge  of  their  calling,  and  to  learn  the  art  of 
drawing  besides. 

HANAU. 

The  Boyal  Designing  Academy  was  founded  in  the  year  1772,  and 
since  1889  has  become  ar  Fachschule  for  arti^ic  gold  work.    It  gives 
female  pupils  an  opportunity,  however,  to  leam  embroidery,  painting, 
and  the  technics  of  industrial  art.    Ko  pupil  is  admitted  under  the 
age  of  13.    Instiniction  is  given  to  boys  and  girls  in  20  different  rooms. 
The  yearly  tuition  fee  for  foreigners  (other  than  German  pupils)  is 
200  marks  ($47.60) ;  for  day  pupils,  50  marks  ($11.90) ;  workshop  pupils, 
50  marts  ($11.90);  one-hour  pupils,  36  marks  ($8.67);  half-pay  pupils, 
18  marks  ($4.28) ;  brothers  of  tegular  pupils,  9  marks  ($2.14) ;  free 
pupils,  2  marks  (48  cents). 

Instruction  is  given  in  drawing  and  modelling  classes  in  winter  from 
9  a.  m.  to  12  m.,  and  from  2  to  4  p.  m.;  in  summer  from  8  a.  m.  to  12 
m.,  and  fipom  2  to  5  p.  m.;  evenings  from  6  to  8  o'clock,  and  fi'om  8  to  10. 
The  whole  number  of  male  pupils  in  the  Hanau  academy  duiing  the 
year  1890-'91  was  430,  of  whom  67  were  full-day  pupils,  takfng  41 
hours'  instruction  per  week;  362  took  only  16  hours  per  week.    The 
number  of  female  pupils  was  60,  of  whom  8  were  day  scholars,  receivio'^ 
23  hours'  weekly  instruction ;  and  52  were  girls,  taking  but  16  hon 
per  week.    The  study  period  in  this  school  lasts  40J  weeks  i)er  yea- 
Prof.  M.  Wiese  is  director  of  the  academy,  and  under  him  are 
teachers  in  the  varied  specialties  of  the  establishment.    The  majori 
of  the  pupils,  classified  according  to  trades,  were  trinket  makers,  17 
^  jewellers,  32;  silversmiths,  30;  engravers,  34,  etc.    Pupils' ages  rang 
from  13  to  45. 


-X. 


INDUSTRIAL    TRADE    SCHOOLS  AISTD    CONTmUATION 
SCHOOLS  IK  SAXONY,  HAMBURG,  AKD  BREMEN. 

Between  the  years  1837  and  1840  five  royal  labor  schools  were  • 
tablished  by  the  state,  namely,  at  Chemnitz,  Dresden,  Leipsic,  Plaui 
and  Zittau. 

The  following  statistics  are  given  concerning  these  five  schools 
the  year  ending  December  2, 1889: 


Location. 


Chcmnits 

Lrifmio  .'. 
Plniicn... 
Zittau  . . . 


Date  of 
opening. 


Oct.  1,1837 
Oct.  1,1837 
Oct.  1,1«38 
Nov.  2, 1840 
Not.  1,1840 


Teacliers. 


11 

12 

8 

9 


Fapila. 


132 

08 

176 

109 

88 


Seceired 

from 

tuition  fees. 


$C05.71 

1, 163, 82 

766.36 

656.92 


SUteaid. 


fc 


Expe«:^A». 


$5.3.56.43 
B,  552. 77 
4,407.96 
3,806.10 


^.748.97 

^.325.73 
*.383.73 


It-      ' «"- 
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Free  hand  and  architectural  drawing,  with  perspective  and  projec- 
tions, and  the  construction  of  articles  are  given  special  attention  in 
emy  course.  Of  the  154  hours  of  instruction  (constituting  a  course) 
Ti  are  devoted  to  drawing. 

The  tuition  fee  is  30  marks  ($7.14)  per  half-year,  which  amount, 
acc<)rding  to  the  report,  covers  only  12  or  14  per  cent,  of  the  whole 
expense  account  current  of  these  schools.  The  remaining  cost  is  paid 
by  the  state. 

Among  the  other  special  schools  of  industry  in  Saxony  are  included 
29  weaving,  embroidery,  and  lace  making  schools.  Of  this  number  five 
are  day  schools,  concerning  which  the  following  facts  may  be  of  interest : 


I/xsition. 

Kind  of  acbool. 

Year  of 
opening. 

Means  of 
Bapport. 

Income 

from  fe4)8, 

1888^*89. 

Expendi- 
tures, 
1888-'89. 

Teach- 
ers. 

PupUs, 
1889. 

Cbemnltz 

Gms-^choDAn  ... 
Seifbtuuertdori  . 
Wwlau 

Hiiiher  weaving. . 

AVearing 

Weaving 

Weaving 

Embroidery 

1857 
1866 
1881 
1835 
1861 

Commune 

Asnociatlon... 
Association . . . 

Commune 

Endowment. . . 

$3, 339. 14 

319. 40 

130.90 

898.45 

1, 250. 02 

$3,960.32 
1,786.21 
1.2:19.50 
1. 552. 47 
2,682.97 

4 
8 

4 
3 

4 

62 
34 
49 
12 

liaibacli 

83 

Allof  these  schools  are  equipped  with  hand  and  power  looms  for 
instruction  and  practice.  The  Chemnitz  school  has  43  hand  looms  and 
15 power  looms;  the Grossschonau  school^  30  hand  and  6  ix)wer  looms; 
the  Seifhenncrsdorf  school,  27  hand  looms  and  1  power  loom;  the 
Werdau  school,  7  hand  and  7  power  looms;  and  the  Limbach  school, 
66embroidery  and  knitting  machines  and  9  sewing  machines. 

The  cost  of  tuition  per  annum  at  these  schools  is  as  follows :  At  Chem- 
liitz,  for  Germans,  270  marks  ($64.26),  and  for  foreigners,  450  marks 
(110710);  at  Grossschonau,  for  natives  of  Saxony,  60  marks  ($14.28), 
and  for  others,  150  marks  ($35.70);  at  Seifhennersdorf,  for  natives  of 
tlie  town,  free,  for  inhabitants  of  Saxony,  50  marks  ($11.90),  and  for 
others,  75  marks  ($17.85);  at  Werdau,  150  to  75  marks  ($35.70  to 
in.85),  and  for  evening  pupils,  18  to  6  marks  ($4.28  to  $1.43);  at  Lim- 
bach, for  inhabitants  of  Saxony,  180  marks  ($42.84),  for  other  Germans, 
300  marks  ^$71.40),  and  for  foreigners,  600 marks  ($142.80). 

In  addition  to  these  24  evening  schools  for  weaving,  embroidery, 
^t^M  are  reported  to  exist  in  the  kingdom  of  Saxony.  Altogether 
*^ese  29  schools  employed,  in  1889,  163  teachers;  had  a  total  of  2,072 
Pwpils;  an  income  from  entrance  fees  and  tuition  of  32,562  marks 
(^"j749.76),  and  an  expense  account  of  117,600  marks  ($27,988.80). 

Tliere  are  other  industrial  Facli  schools  of  Saxony,  with  various 
^aities,  which  can  not  be  assigned  to  any  category.  There  are  36 
^^  them,  with  a  total  membership  (December  2, 1889)  of  2,553  pui)ils. 
■*^e  number  of  teachers  was  138. 

The  amount  of  fees  paid  by  students  was  46,152  marks  ($10,984.18); 
^^^  total  expenditures  for  the  year  in  the  36  schools  came  to  152,916 
I^Tks  ($36,394.01) ;  many  of  these  schools  are  small,  and  derive  their 
^come  from  guilds,  unions,  or  individual  patronage  for  the  most  part, 
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Ugh  some  are  sapported  by  the  commancs,  and  one,  the  toy  school 

GriiuhaLDicheu,  by  the  state. 

There  is  still  another  class  of  special  schools  in   Saxony  which 

serves  mention — the  royal  schools  for  sailors — of  which  there  are  six. 

hese   are  state  institutions^  and  were  established  in  deference  to 
bhe  demands  of  ship  owners  for  an  improved  preliminary  training  for 
jseamauship  and  pilotage  on  the  vessels  and  vhfta  navigating  the  river 
Elbe.    Instruction  is  limited  to  a  session  of  three  or  four  months  i 
winter,  when  the  rivers  are  closed  to  navigation.    The  tuition  fee  i  _ 
only  3, marks  (71  cents)  for  each  pupil.    During  the  winter  of  1888-'8^^^8  ^ 
the  state  appropriated  2,255  marks  ($536.69)  for  these  schools.    Th^^^^ 
number  of  pupils  for  each  school  for  the  year  was,  in  the  6  school    -^^^e 
respectively,  as  follows: 


0 


Location. 


Sohandan.. 
KouigMtein 
Wehlon.... 

Pima 

lielsacn  ... 
Riosa 


Year 
openod. 


1855 
ISoS 
1855 
1B56 
1881 
1682 


Since  the  year  1874  courses  of  instruction  for  engineers  of  locomot/Vea 
and  machinists  have  been  conducted  in  various  industrial  centres  o^ 
Saxony,  under  the  management  of  the  Engineers  and  Architects'  Unio 
The  object  of  these  courses  is  "to  ensure  safety,  skill,  facility,  and  eco 
omy"  in  the  control  of  the  steam  engine. 

Instruction  is  given  by  lectures,  delivered  for  the  most  part  by  ti 
industrial  inspectors  or  their  assistants.    These  lectures  treat  of  th 
properties  of  steam,  the  construction  of  the  steam  boiler,  firing,  an 
security  against  explosions,  the  steam  engine  and  its  care.    A  cour 
consists  of  ten  to  fifteen  lectures  of  two  hours  each  as  a  rule.    Eac 
pupil  pays  a  fee  of  3, 5,  or  6  marks  (71  cents,  $1.19,  or  $1.43)  per  coursi 

Courses  of  instruction  of  this  kind  were  held  during  the  year  at  se' 
eral  places  in  the  following  industrial  inspection  districts: 

In  the  Dresden  district,  since  1878. 13  courses  have  been  held  r 
Dresden,  2  at   Freiberg,  and  1  at  each  of  the  towns   of  Potsch 
pel,    Meissen,    Pirna,  and   Diiben.    In  these  19  courses  there  w 
1,328  pupils.    In  the  Chemnitz  district  a  similar  school  course 
instituted  in  1868  by  the  Artisans'  Union.    The  course  here  is  of 
months'  duration;  and,  in  1889,  63  pupils  were  in  attendance.    In 
Zwickau  district  courses  of  a  like  kind  are  carried  on.    In  the  Leij 
district  there  are  two   schools  of  this  sort — one  of  which  has  b—  ^cu 
merged  in  the  industrial  Sunday  school  of  the  Polytechnic  Soci^^tjr. 
This  is  in  operation  from  October    to  June,  and  in  1889  it  ha<3  5$ 
pupils. 

Another  school  was  organized  in  1887.    The  course  lasts  from  Octo- 
ber to  March,  as  an  evening  school.    In  the  winter  1889-'90,  32  pupils 
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attendetl  it.    In  the  districts  of  Bautzen,  Meissen,  and  Plauen  similar 
courses  are  held. 

Saxony  has  also  eleven  special  industrial  institutions  for  the  all- 
round  education  of  women  and  girls  in  female  employments,  lace 
making,  etc.  These  schools  are,  in  brief— the  Industrial  School  at  An- 
naberg,  opened  in  1885,  with  4  teachers  and  65  pupils;  the  Continua- 
tion Scbool  of  the  Artisans'  Union  at  Chemnitz,  opened  in  1864,  with  4 
teachers  and  77  pupils;  the  Women's  Industrial  Union  at  Dresden, 
opened  in  1871,  with  20  teachers  and  318  pupils;  the  Women's  Educa- 
tional Union  at  Dresden,  opened  in  1870,  with  18  teachers  and  207' 
pupils;  the  Women's  Industrial  and  Daughters'  Educational  Institute 
at  Dresden,  opened  in  1879,  with  5  teachers  and  57  pupils;  the  Higher 
FQchschiile  at  Leipsic,  opened  in  1875.  with  12  teachers  and  196  pupils; 
the  Adult  Daughters'  School  at  Leipsic,  opened  in  1803,  with  6  teachers 
and  54  pupils;  the  Female  Institute  of  Drawing  at  Leipsic,  opened  in 
1879, with  3  teachers  and  30  pupils;  the  Women's  Industrial  School  at 
Plauen,  opened  in  1877,  with  4  teachers  and  21  i>upils;  the  Royal 
Lace  Making  School  at  Schneeberg,  opened  in  1878,  with  1  teacher  and 
13 pupils;  and  the  Women's  School  at  Schwarzenberg,  opened  in  1884, 
with  4  teachers  and  43  pupils. 

Saxony  has  eight  agricultural  schools  of  a  grade  below  the  Leipsic 
lustitute  and  the  Agricultural  School  at  Dobeln,  and  one  school  of 
gardening,  all  of  which  except  the  last  mentioned  are  supported  in  the 
Diain  by  circles  of  the  Agricultural  Union.  The  School  of  Gardening 
at  Dresden  was  organized  by  the  Gardening  Society,  Flora,  in  1874. 
These  schools  yield  the  following  statistics  up  to  December  2, 1890 : 


Kame  of  school. 


^Sriealtoral  winter  school , 

^gncQltnral  winter  school , 

-Jgnoiltiintl  fmit  and  gardening  scbool. 

^gncaltnral  school 

f  gncultnral  winter  school 

|»ricnlturai  school 

^£ncultural  winter  school 

*«ncultural  circle  school 

<»«»tteiilflg  school 


Location. 


Annaberg 
Anerbaoh. 
Bautzen  .. 
Chemnitz. 
Freiberg.. 
Meissen  .. 
Kocblitz . . 
Wurzcn . . 
Dresden  . . 


Tear  of 
opening. 

Teachers. 

1882 

10 

1876 

8 

1876 

11 

1877 

7 

1877 

10 

1879 

7 

1877 

li 

1878 

6 

1875 

3 

Pupils. 


19 
81 
134 
59 
37 
82 
58 
52 
55 


Of  the  32  trade  schools  {RandelsschuJen)  reported  in  Saxony  four  are 
P^Wie  schools  for  apprentices  and  are  connected  with  higher  depart- 
ments. Thesefour  schoolsareall  supported  byassociations  of  merchants 
P^  Manufacturers.  The  following  short  table  shows  some  of  t]\e  more 
*^^Portant  facts  in  regard  to  them: 


Location. 


g^initz 
^^Psic. 


^tzen 


Year  of 
opening. 

Teachers. 

Pupils. 

1856 
1848 
1854 
1831 

5 
12 
23 
27 

122 
209 
588 
595 

Tuition  per 
annum. 


$19.04-135.70 
17. 14-  57. 12 
19.99-  85.68 
14.28-  85.68 


Income  from 
tuition, 
1888-'89. 


|2, 724. 62 

9. 506. 89 

21, 468. 31 

16. 751. 39 


ExT>endi  tares, 
1888-*89. 


$4,020.30 
11,509.41 
20, 010. 07 
19,380.82 


8.  Ex.  65 ^23 
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The  remaining  schools  of  this  class  are  not  in  connection  \rithhigiiar 
departments,  but  are  maintained  almost  without  exception  by  mercan- 
tile corporations.    Many  of  the  schools  are  small,  but  they  are  aU  in- 
eluded  in  this  tabulation  as  an  index  of  tbe  extent  to  which  Saxony  is 
permeated  by  the  system. 

The  following  trade  schools  of  Saxony  have  no  organic  relation  with 
other  educational  establishments : 


Location. 


Annabere 

Anerbach 

Bisehofswcrda 

Crimni  it  Ksch  an 

Dippoldis^'alde 

Dbltein 

Frankenberg - 

Freiberg 

GriiDiua ■. 

GrosRoiihain 

Hainlcben 

Karaenz 

LeipRic ^ 

Loisnig 

Ideisaoi 

Oschatz 

Pirna 

Plaaen  

Batlcberg , 

Kiesa 

Roohlitis 

Bosswein 

Schneeberg 

Werdau , 

Zittaa 

Zwickau 


Yoarof 
opening. 


1887 

1881 

1885 

1887 

1889 

1664 

1859 

185D  4 

1856 

1870 

1887 

1857 

1852 

1845 

1889 

1850 

18u9 

1858 

1888 

1877 

1885 

1889 

1876 

1888 

187G 

1S47 


T«a£lien« 


2 
3 
2 

4 
3 
4 

6 
S 

4 
3 
5 
4 
6 
2 
8 
1 
6 
8 
4 
5 
4 
2 
8 
8 
« 
8 


PupOs 


There  are  two  trade  schools  conducted  by  private  persons  whic 
should  be  mentioned  in  the  category  of  educational  establishments  iii^-^ 
Saxony.    Both  schools  are  in  Leipsic.    They  together  employ  13  teacli- 
ers  and  furnish  instruction  to  about  300  pupils. 

The  32  trade  schools  mentioned  employ  184  teachers  and  in  1889  had 
3,304  ]nipils  in  attendance.  The  amount  of  tuition  fees  (1888-'S9)  was 
319,306  marks  ($75,994.83)  and  the  expenses  were  363,686  marks 
(§8G,557«27).  An  analysis  of  the  statistics  concerning  the  above  schools 
shows  that  28  of  these  trade  schools  are  controlled  by  mercantile  socie- 
ties; 2,  by  private  persons;  1,  by  the  commune;  and  1,  by  the  cham- 
ber of  commerce.  Pupils  must  be  14  years  old  to  enter  any  of  these 
schools.  The  instruction  courses  last  three  years  in  most  cases ;  but 
in  four  instances  two  years  only. 

The  j>laiting  and  braiding  of  straw  are  such  important  industries  in 
some  parts  of  Saxony  that  children  are  taught  them  in  four  special 
schools.  In  the  winter  of  1889-'90,  240  children  under  14  years  of  age 
received  instruction  in  these  branches.  Six  female  teaehers  carried  on 
this  work  under  the  supervision  of  four  directors  who  were  specialists 
in  the  art  {Fachmannern),  Pupils  are  received  at  from  5  to  7  years  of 
age— at  Dipi)oldiswalde,  at  the  age  of  4  years.  The  duration  of  instruc- 
tion is  unlimited.  There  is  no  Sunday  teaching.  There  is  no  charge 
for  tuition :  but  the  children  receive  a  small  wage  for  good  ^votk. 
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The  CDtire  expense  of  these  schools  was  2,798  marks  ($665.92),  Of 
this  sum  915  marks  ($217.77)  went  to  the  female  teachers  and  1,200 
marks  ($285.60)  for  material.  The  cost  is  mostly  covered  by  state  aid, 
(to  the  extent  of  2,100  marks  or  $499.80).  Rent,  heating,  lighting,  and 
cleaning  of  the  school  rooms  are  provided  for  by  the  communes. 

In  that  portion  of  the  kingdom  known  as  Swiss  Saxony  are  several 
schools  of  household  industry,  founded  by  the  enterprise  of  Herr  Glau- 
son-Ji^aas,  and  supported  by  subventions  from  the  state  and  communes. 

These  schools  are  two  carving  schools  for  boys,  at  Pima  and  Hohen- 
stein;  five  basket  plaiting  schools  for  women  and  children — one  at 
each  of  the  five  points,  Pirna,  Wehlen,  Schandau,  Hohenstein,  and 
Hinterhermsdorf;  one  school  of  cane  making  for  men  and  boys  at 
Hohenstein ;  two  schools  of  artificial  flower  making  for  women  and 
girls  at  Hohenstein  and  Schandau;  one  straw  braiding  school  for  chil- 
dren at  Hohenstein. 

The  teachiug  staff  for  these  schools  consists  of  2  head  teachers  and 
7  assistants,  9  in  all.  On  December  2,  1889,  there  were  190  pupils 
attending,  64  adults  and  126  cliildren.  Of  the  190  pupils  25  belonged 
to  the  carving  school  at  Pirna;  85  to  the  basket  and  toy  schools,  and 
other  similar  schools  at  the  five  places  named;  80  to  the  schools  of  artifi- 
cial flower  manufacture.    No  fees  are  payable  for  tuition. 

Boys  of  ten  years  of  age  and  young  men  and  adults  are  admitted  to 
the  carving  and  cane  making  schools;  children  of  both  sexes  at  ten  years 
of  age,  and  women  and  girls  may  enter  the  schools  of  basket  making; 
women  and  girls  (at  ten  years  of  age)  may  be  admitted  to  the  schools 
of  flower  making,  while  only  children  of  tlie  earliest  school  age  may 
attend  the  schools  of  straw  braiding. 

DRESDEN. 

The  Royal  Academy  of  Arts  {Die  KoniglicJie  Academie  der  Bildeiiden 
Kihiste)  was  originally  endowed  as  an  academy  of  painting  in  1705, 
but  in  1764  it  was  expanded  into  an  academy  of  art.  This  is  a  state 
institution,  and  provides  instruction  in  drawing,  painting,  sculpture, 
copper  engraving,  wood  carving,  and  architecture. 

During  the  year  1888-'89,  in  this  establishment,  21  teachers  imparted 
instruction  to  131  pupils.  Of  these  pupils  91  were  from  Saxony,  37 
from  other  German  states,  and  3  from  foreign  countries. 

An  entrance  fee  of  20  marks  ($4.76)  is  paid  by  the  pupil  on  admission 
to  the  academy.  During  the  year,  however,  22  students  were  exempted 
from  the  payment  of  tuition  fees. 

State  travelling  scholarship  stipends  of  2,400  marks  ($571.20)  annually 
are  provided  for  2  artists;  3  scholarships  for  painters,  each  worth  980 
marks  ($233.24)  per  annum;  3  scholarships  lor  pupils  of  the  acad- 
emy classes  of  200,  250,  and  300  marks  ($47.60,  $59.50,  and  871.40\  re- 
spectively, per  annum,  and  2  of  135  marks  ($32.13)  each.  These  trav- 
elling scholarships  are  much  sought  after  and  highly  appreciated,  since 
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their  holders  have  access  to  all  other  museams  and  aoadeiuies  o 
free  of  charge. 

The  public  exhibition  of  the  works  of  pupils  of  the  Dresdcu  acai 
in  1889  consisted  of  450  numbers.  The  library  contained  4,094  vole 
The  tuition  fees  aggregated  about  5,000  marks  ($1,190).  The 
expenses  amounted  to  about  100,000  marks  ($23,800),  of  which  sur 
state  contributed  95,000  marks  ($22,610). 

The  Eoyal  School  of  Industrial  Art  (Die  Konigliche  Kunst^em 
chule  mit  Kunslgetcerhemusettm)  became  a  state  establishment  in 
Prior  to  that  date  it  had  been  connected  with  the  Polytechnic  1 
tute.  Besides  the  director  this  school  has  21  teachers,  and  on  D( 
ber  2, 1889,  289  pupils  belonged  to  its  classes.  Two  hundred  aii( 
of  these  were  from  Saxony,  74  from  other  German  states,  and  13 
foreign  countries. 

In  the  day  department  of  this  academy  there  are  special  sc 
of  architecture,  of  ornamcutal  modelling,  figure  modelling,  sculj 
decorative  painting,  pattern  designing,  porcelain  painting,  lithogi 
and  color  printing,  general  and  theatrical  decoration;  in  the  ev 
division,  classes  are  instructed  in  architecture,  modelling,  figuri 
free-hand  drawing. 

Since  its  opening  there  have  been  educated  at  this  school 
persons,  of  which  number  874  were  members  of  the  day  classes  ai 
of  the  evening  classes. 

The  day  pupils  have  made  choice  of  the  following  occupations:  1 
trial  architecture,  etc.,  100;  painting,  lithograi)hy,  and  color  pri 
309;  pattern  designing,  178;  sculpture  and  carving,  173;  drawii 

In  the  evening  school  the  pupils  choosing  modelling,  wood  and 
carving,  etc.,  numbered  28;  cabinet  making,  goldsmith  work,  eU 
engraving  and  sculpture,  17;  decorative  painting,  pattern  drawing 
41;  other  industries,  9;  without  occupation,  2. 

The  school  library  contained,  December  2, 1889,  4,538  works, 
about  7,200  volumes.     In  connection  with  the  library  is  a  collecl 
materials  and  manufactured  articles  of  industrial  art,  numbering 
objects,  as  well  as  a  collection  of  ornamental  works,  with  17,623 
cuts  and  copperplate  sheets  illustrative  of  earlier  periods  of  art, 

The  Eoyal  Museum  of  Industrial  Art  stands  in  close  relatioi 
this  school.  It  contains  22,300  specimens  of  objects  of  industrial 
its  collection,  representing  the  various  branches  of  industry  i 
kingdom — especially  the  textile  industry,  ceramics,  architectural 
pations,  and  decorative  painting.  During  the  year  1888-'89,  7,60 
sons  visited  the  museum. 

German  pupils  in  the  day  classes  pay  30  marks  ($7.14)  per  ha] 
for  tuition ;  foreigners,  45  marks  ($10.71).  For  evening  instructic 
month,  four  hours  a  week,  1  mark  (24  cents);  for  five  to  eight 
per  week,  1  mark  50  pfennigs  (30  cents);  for  nine  to  twelve  hoo] 
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week,  2  marks  (48  cents).  The  tuition  fees  for  the  year  1888  came  to 
7,780  marks  ($1,861.64). 

The  total  expense  of  the  school  and  of  the  museum  amounted  to 
about  133,000  marks  ($31,654) ;  of  this  sum  the  state  gave  124,300  marks 
($29,583.40). 

The  preparatory  school  of  the  Eoyal  School  of  Industrial  Art  {Die 
Vorschule  der  Koniglichcn  Kunstgewerbeschule)  is  of  a  grade  interme- 
diate between  the  common  school  and  the  special  courses  of  the  school 
of  industrial  art.  Formerly  this  preparatory  school  .was  in  immediate 
connection  with  the  school  of  industrial  art,  but  the  increasing  num- 
bers of  the  pupils  made  a  separation  necessary.  This  was  effected  on 
October  1,  1886,  when  it  became  an  independent  institution.  Only 
such  pupils  will  be  received  into  special  classes  of  the  industrial  art 
school  as  have  been  able  to  pass  an  examination  for  promotion  in  the 
preparatorj'^  school.  In  1889  the  school  employed  8  teachers  for  the 
instruction  of  53  pupils.  It  is  sui)ported  mainly  by  the  state.  Out  of 
a  total  expenditure  of  17,570  marks  ($4,181.66),  15,730  marks  ($3,743,74) 
was  from  state  aid. 

At  Dresden  there  are  8  municipal  continuation  schools,  for  boys  only, 
with  a  total  attendance  of  1,770  pupils.  Seventy-nine  teachers  are 
employed.  Besides,  there  are  5  continuation  schools  for  boys  in  the 
city,  which  are  sustained  by  associations.  Forty-nine  teachers  are  re- 
quired in  these  schools,  and  the  number  of  pupils  is  1,282.  A  private 
continuation  school  also  flourishes  in  this  city,  having  6  teachers  and 
an  attendance  of  252  pupils.  There  are  also  12  schools  classed  as  tech- 
nical schools,  with  continuation  schools  annexed.  One  hundred  and 
twenty-eight  teachers  give  instruction  to  2,799  pupils,  all  boys. 

Finally,  10  special  technical  schools  are  in  operation  iii  the  city. 
These  are  mixed  schools,  with  an  aggregate  attendance  of  1,208 — 344 
boys,  864  girls.  One  hundred  and  fifty-nine  teachers  are  employed.  All 
of  these  are  Fach  schools,  as  the  Si^ecial  School  of  the  Painters' 
Guild,  etc. 

CHEMNITZ. 

At  Chemnitz  there  are  the  following  technical  institutes,  all  under 
one  roof  and  mainly  supported  by  the  state:  A  higher  industrial  school 
founded  in  1836,  with  departments  for  technical  mechanics,  technical 
chemistry,  and,  since  1878,  for  building;  a  labor  school,  founded  in 
1837;  a  school  for  master  workmen,  founded  in  1855,  which  originally 
educated  only  mechanics  (machinists,  spinners,  weavers,  etc.),  but 
which,  since  1869,  has  had  divisions  for  dyers  and  bleachers,  since  1880, 
for  millers,  and  since  1885,  for  soap  making;  a  school  of  industrial 
drawing,  founded  in  1796.    These  schools  together  employ  43  teachers. 

The  conditions,  of  admission  to  these  schools  are:  For  the  higher  in- 
dustrial school  the  pupil  must  be  at  least  15  years  old,  and  must  have  the 
travelling  certificate  of  a  real-school  or  its  equivalent;  for  the  labor 
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school  the  reqaisitos  are  15  years  of  age,  the  completion  of  a  coiomon 
school  course,  and  practical  experience  of  at  least  2  half-years  in  some 
manual  trade;  for  the  school  for  master  workmen  the  same  as  for  the 
labor  school  and  at  least  2  years' practice  in  some  business;  for  the 
school  of  industrial  drawing  the  pupil  must  be  14  years  of  age,  must 
have  received  confirmation,  and  have  reached  the  grade  of  the  common 
school. 

The  teaching  in  the  se\^ral  schools  lasts  as  follows:  In  the  indus- 
trial school,  division  of  mechanics  and  chemistry,  three  and  one-half 
years,  in  the  building  department,  three  years;  in  the  labor  school,  four 
winter  half-years;  in  the  school  for  master  workmen,  one  and  one-half 
years,  in  tliree  half-year  courses;  in  the  school  of  industrial  drawing 
an  unlimited  time. 

The  tuition  fees,  per  half-year,  in  the  different  schools  are— for  the 
industrial  school,  60  marks  ( J14.28)  for  Germans,  and  120  marks  ($28.56) 
for  foreigners ;  for  the  labor  school,  30  marks  ($7.14) ;  for  the  master  work- 
men's school,  30  marks  ($7.14);  and  for  i;he  school  of  industrial  draw- 
ing, 3  marks  (71  cents)  for  each  branch. 

Since  the  opening  of  this  establishment  there  have  been— in  tlie 
higher  industrial  department,  4,000  pupils;  in  the  labor  school,  1,^^ 
pupils;  in  the  master  workmen's  school,  3,000  pupils;  and  in  the  indus 
trial  drawing  school,  3,00D  pupils;  a  total  of  11,650  pupils. 

The  number  of  pupils  attending  the  several  departments  of  ^ 
Chemnitz  Technical  School  on  December  2, 1889,  was  as  follows: 

Mcchanioa]  department -    ^ 

Chemical  department i - 

Building  department , 

Labor  school ^    ^ 

Master  workmen's  school •*• 

Dyers'  school 

Millers'  school ' 

Soap  makers'  school 

Industrial  drawing  school 1^ 

Total TT 

Of  these  498  were  natives  of  Saxony;  230  of  other  German  states; 
while  only  49  were  foreigners.  The  expenditures  for  the  year  were 
195,200  marks  (846,457.60).  Of  this  amount  about  42,500  marks 
($10,115)  came  from  tuition  fees,  and  148,000  marks  ($35,224)  from  the 
state. 

LEIFSIC. 

From  the  historical  sketch  which  accompanies  the  report  of  the  Royal 
Academy  ol  Art,  and  of  the  Art  Trade  School,  at  Leipsic,  by  the 
director,  Prof.  Nieper,  Ph.  D.,  we  learn  that  this  institution  wa« 
founded  under  royal  patronage  in  1764.    For  one  hundred  and  twenty- 
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eight  years,  therefore,  the  academy  has  been  dedicated  to  the  object  for 
which  it  avowedly  exists,  vi&,  "The  cultivation  of  the  graphic  art,  and 
of  art  in  its  applications  to  industry." 

The  specialties  taught  in  this  institution  are  three,  viz«,  architecture, 
sculpture,  drawing  and  painting*  The  technical  instruction  is  supple- 
mented by  lectures  on  such  subjects  as  industrial  art,  human  anatomy, 
physics,  chemistry,  photography,  etc. 

In  the  year  1889-'90  there  were  208  pupils  in  attendance  at  the 
academy.  Since  1871,  1,732  students  have  belonged  to  the  different 
classes.  The  occupations  chosen  by  these  students  have  been  as  fol- 
lows: Decorative  painters,  394;  sculptors,  modellers,  etc.,  IGl;  litho- 
graphers, 525;  xylographers,  272;  engravers,  94;  architects,  46;  the 
remainder  going  into  various  other  pursuits.  Of  this  entire  number 
(1,732)  only  69  were  foreign  born;  and  so  it  appears  that  the  propsjiet 
of  art  is  not  without  honor  in  his  own  country. 

The  volume  from  which  this  brief  account  of  the  Koyal  Academy  of 
Art  has* been  abstracted  is  itself  a  work  of  art.  It  is  embellished  with 
forty-five  illustrations  which  rexnresent  the  still  attained  by  students 
of  the  academy  in  the  arts  of  lithography,  wood  engraving,  etc. 

The  City  Trade  School  was  founded  in  1875.  Pupils  are  admitted  to 
the  day  courses  who  have  reached  the  second  class  of  the  Volkssehule, 
Only  such  as  have  attended  the  day  school  one  year  can  enter  upon 
the  first  course  of  the  evening  school,  and  only  after  one  full  year's  at- 
tendance therein  can  they  begin  the  second  course  of  the  evening, 
school. 

.The  course  of  instruction  in  the  day  classes,  as  in  each  of  the  even- 
ing courses,  lasts  one  year.  The  day  course  is  in  session  38  hours  per 
weeic,  an^,  with  the  4  hours'  instruction  in  modelling  (on  Wednesday 
and  Saturday  afternoons  from  2  to  4  o'clock),  42  hours  in  all.  The 
evening  course  occupies  12  hours  per  week. 

In  the  day  school  the  subjects  taught  are  building  construction, 
architectural,  geometrical,  and  projection  drawing,  German,  arithmetic, 
geometry,  physics,  chemistry,  geography,  history,  modelling,  and  free- 
hand drawing.  The  evening  course  embraces  the  study  of  Gennan, 
history,  arithmetic,  geometry,  free-hand  and  projection  drawing,  ma- 
chinery, trade  principles  {Oewerhekunde)^  commercial  bookkeeping,  tech- 
nical nature-knowledge,  elements  of  building,  and  modelling. 

The  attendance  during  the  first  year  (1875-^76),  in  the  day  course, 
was  48;  in  1889-'90,  it  was  211.  In  the  evening  course,  during  the  first 
year,  the  attendance  was  70;  in  1889-'90,  it  was  591.  In  all,  during 
1875-'76,  118;  in  1889-'90,  802. 

As  an  adjunct  to  this  school  there  was  established  by  the  city  council 
of  Leii)8ic,  in  1886,  a  Faehkurs  for  printers,  that  is,  a  special  course  in  the 
printing  art.  None  can  take  this  course  except  apprentices  whose  em- 
ployers are  members  of  tbe  Leipsic  Printers'  Union.    The  course  lasts 
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three  years,  and  instruction  is  given  in  the  evening  from  6  to  8  o'clock, 
aggregating  eight  hours  per  week.  At  Easter,  in  the  year  1889,  the 
attendance  was  185. 

The  instruction  is  of  the  most  practical  character,  including  not 
only  the  technical  and  mechanical  parts  of  the  trade,  but  embracing, 
also,  German,  Latin,  grammar,  the  preparation  of  manuscript  for  the 
press,  proof-reading,  punctuation,  etc.,  all  of  which  are  of  immediate 
use  to  compositors  and  printers. 

A  special  course  for  painters  was  organized  in  1886  as  a  depart- 
ment of  this  institution.  The  course  extends  through  three  consecutive 
half-yearly  winter  sessions  (ending  with  Easter),  and  includes  three 
months'  practice  in  decorative  painting  during  the  months  of  Novem- 
ber, December,  and  January,  throughout  the  entire  three  years.  One 
hundred  and  thirty-  nine  pupils  attended  this  course  in  1889-'90. 

A  special  school  for  tailors  was  founded  at  Easter  in  1887,  in  connec- 
tion with  the  Leipsic  Trade  School.  Apprentices  of  members  of  the 
Tailors'  Guild  only  are  allowed  to  enter  this  school. 

A  throe  yeiirs'  course  of  instruction  is  given  in  the  evenings  from  7  to 
9  o'clock,  eight  hours  per  week  in  all.  The  instruction  is  both  general 
and  special.  Geometry,  drawing,  trigonometry,  etc.,  constitute  the 
general  studies;  while  the  technical  side  of  tlie  course  consists  of  draw- 
ing— first,  the  minor  parts  of  garments,  the  pockets,  etc.,  for  example, 
and  afterwards  other  objects.  The  number  of  pupils  in  attendance  on 
this  instruction  in  1889-'90  was  36.    . 

Prof.  Niei>er  is  director  of  all  departments  of  this  trade  school,  as 
well  as  of  the  Leipsic  Academy  of  Art  to  which  allusion  has  been,  al- 
ready made. 

Tuition  fees  in  the  day  school  course  amouat  to  40  marks  ($9.52)  x>er 
year 5  in  the  evening  school,  20  marks  ($4.76). 

Since  the  establishment  of  the  trade  school  in  1875, 2,897  pupils  have 
belonged  to  it.    These  pupils  are  grouped  together  in  three  i>rincipa^ 
classes,  as  follows :  Architecture  and  mechanics  ;  painting  and  graphi 
trades;  plastic  arts.    In  detail — ^58  have  become  architects;  339,  mi 
sons;  130,  carpenters;  163,  machinists;  107,  mechanics;  52,  draught,;,,,^^. 
men;  118,  locksmiths;  85,  cabinetmakers;  301,  painters  on  glass  ai..,..,^jd 
porcelain;   105,  engravers;  246,  lithographers;  121,  wood  engravei^^^. 
and  a  smaller  number  were  scattered  through  various  trades,  such       ^^ 
photography,  bookbinding,  tailoring,  etc. 

GOTHA. 

The  Royal  Building  School,  etc.  {Die  Herzogliclie  Siichsische  Ra  ^4. 
gewcrbeschule  und  ffandtcerkerschulc)  is  a  state  institution,  and  is  mai^^. 
tained  by  the  state  ministerial  office  of  Saxony.  Its  object  is  to  trafe^n 
young  artisans  to  become  master  builders,  to  fit  them  for  positions  r:^-is 
railroad  or  municipal  foremen,  etc.  Connected  with  it  is  a  laborer 
school^  where  instruction  is  given  in  the  evenings  and  on  Sundays. 
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111  the  winter  half-year,  1890-'91,  106  pupils  attended  this  building 
school,  and  182  the  school  for  laborers.  During  the  summer  half-year 
of  1891,  216  pupils  attended  the  laborers'  school. 

Instruction  in  the  building  school  is  given  for  fifty  hours  a  week, 
during  four  half-years  or  semesters,  each  consisting  of  from  nineteen 
to  twenty  weeks.  In  the  building  school,  however,  insti|uction  is 
given  only  during  the  winter  half-year  ;  in  the  laborers'  school  it  con- 
tinues during  both  the  winter  and  the  summer  half-years.^ 

Tuition  for  the  winter  half-year  costs  pupils  from  Saxe-Coburg-Gotha 
75  marks  ($17.85);  others,  90  marks  ($21,42).  In  the  laborers'  school 
the  tuition  fee  per  half-year  is  10  marks  ($2.38). 

Pupils  may  be  admitted  to  the  lowest  class  in  the  building  school  on 
proof  of  possessing  a  good  common  school  education,  and  of  having  had 
at  least  six  months'  experience  in  a' workshop  or  at  the  building  trade. 
They  must  also  be  at  least  16  years  old. 

The  plan  of  study  in  both  dej>artments  of  this  school  is  well  grounded 
in  mathematics,  physios,  the  principles  of  building  construction,  strength 
of  materials,  etc. 

HAMBURG. 

The  Trade  School  System  of  Hamburg  is  the  title  of  a  work  by  Carl 
Melchior  of  Bonn  (prepared  for  the  benefit  of  the  state  seminary  in  the 
latter  city),  published  in  1891,  in  which  the  author  gives  a  comprehen- 
sive history  of  the  origin  and  development  of  trade  education  in  Ham- 
burg. 

The  year  1765,  ho  says,  was  the  birth  year  of  trade  instruction  in 
Hamburg.  It  was  in  that  year  that  Sonnin,  Busch,  Sieveking,  and 
others  founded  the  Patriotic  Society  which  afterwards  assumed  the 
name  of,  Hamburg  Association  for  the  Promotion  of  the  Arts  and  Trades. 
Classes  were  opened,  and  the,  new  enterprise  sjowly  but  surely  won 
public  confidence  and  appreciation. 

The  outcome  of  the  movement  then  begun  may  be  seen  today  in  the 
General  Trade  School  of  Hamburg,  and  its  several  offshoots,  all  of  them 
springing  from  the  germ  planted  in  the  eighteenth  century.  There  are 
three  divisions  of  this  school.  The  common  trade  school  is  preparatory 
in  its  scope,  with  classes  in  free-hand  drawing,  continuation,  and  special 
studies.  .The  day  school  course  embraces  instruction  in  drawing  (mainly 
technical),  decorative  painting,  machine  designing,  etc.,  aud  is  designed 
to  fit  master  workmen  for  their  special  duties.  The  day  school  consists 
of  two  classes — an  under  and  an  upper  class;  the  monthly  tuition  cost- 
ing G  marks  ($1.43)  in  the  first  class,  and  12  marks  ($2.86)  in  the  last. 
The  school  for  artisans,  which  is  a  department  of  this  institution,  wa« 
opened  in  1865. 

The  statistical  summary  of  attendance  in  the  three  divisions  of  this 
school  since  1865  indicates  a  steady,  if  not  a  rapid,  growth.  During 
the  winter  half-year  in  l865-'66  the  total  number  of  pupils  in  all  depart- 
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ments  was  428.  Ton  years  later  it  was  1,655,  At  the  close  of  the  next 
decade  it  was  2,849.  In  the  winter  of  1890-'91  the  number  had  increased 
to  4,406.  For  this  number  of  pupils  a  strong  teaching  staff  is  requisite, 
and  there  are  nine  ordinary  teachers  connected  with  the  schodl,  and 
more  than  a  hundred  additional  instructors  are  employed  in  the  special 
departments. 

The  German,  French,  and  Enp^lish  languages,  writing,  bookkeeping, 
arithmetic  Oind  higher  mathematics,  optics,  mechanics,  electricity  and 
magnetism,  chemistry,  free-hand  drawing,  etc.,  are  the  general  studies 
of  the  evening  school;  while  special  courses  io  drawing  are  given, 
adapted  to  the  needs  of  artisans,  carpenters,  tailors,  locksmiths, 
carriage  builders,  ship  builders,  opticians,  watchmakers,  gardeners, 
lithographers,  modellers  in  clay  and  wax,  etc. 

In  188I-'82  provision  was  made  for  a  girls'  trade  school  under  the 
same  general  management.    In  1889  the  attendance  was  481  pupils. 

BREMEN. 

At  the  Industrial  Museum  special  instruction  is  given  in  industrial 
art,  both  by  means  of  lectures  and  by  practical  exercises  in  drawing, 
sketching,  painting,  modelling  in  wax  and  clay,  etc.  The  fee  for  in- 
struction, payable  in  advance,  is  30  marks  ($7J.4)  for  each  half-yeai. 

Except  on  Sundays  and  holidays  the  museum  is  open  to  students  all 
the  year  round  in  the  daytime. 

Here  is  a  permanent  exhibition  of  collections  of  art  and  industrial 
products,  at  all  times  accessible  to  the  student,  consisting  of  works  of 
plastic  art,  ornaments,  models,  etc.,  sketches,  paintings,  wall,  window, 
and  door  decorations,  all  kinds  of  artistic  wood  work,  metal  work, 
paper,  leather,  and  textile  goods,  stone,  glass,  and  ceramics,  together*^^^^ 
with  numerous  specimens  of  other  sorts,  all  duly  arranged  and  classi-/"^ 
fied.  ^""-^i- 

INDUSTRIAL  TRADE  SCHOOLS  AND  CONTINUATION 

SCHOOLS  IN  BAVARIA. 

MUNICH. 

The  Royal  Technical  School  {Koniglichen  Indtuttrieschule)^  of  wli^^^  .  , 
Prof.  Kleinfeller  is  the  director,  has  a  teaching  staff  of  18  membe^^  ^^m 
In  this  school  there  are  four  special  courses,  eachof  two  years' durati^  ^^. 
as  follows:   A  course  in  technical  mechanics;  a  course  in  technf- ,^^^j-  J 
chemistry;   a  course  in  building  construction;  a  commercial  con^^-^^ 

The  following  table  will  show  the  distribution  of  time  in  the  var^ — ^  . 
coursCiS : 
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COURSE  OF  STUDY  IN  THE  EOYAL  TECHNICAL  SCHOOL,  MUNICH. 


\ 

Hours  i>er  week. 

Subject. 

Mechanical 
course. 

Cheniical 
course. 

'Building 
course. 

f 

Conirocrcial 
course. 

First 
year. 

Second 
year. 

First 
year. 

Second 
year. 

First 
year. 

Second 
year. 

First 
year. 

Second 
year. 

^TchitMstnrD  ...................... 

17 

Sookkecnins  L.. 

4 

4 

Ohftmi'^i  lauoratorr  vrwMc^  --.-t^- 

14 

Chf^niistrv 

5 

3 

2 

3 

CooiXDcrcial  arithmetic  and  aljcebra. 
Differential  and  int'e^ral  calculus. . 

•> 

3 

3 

Elements  of  building  construction . 
EnglisU 

........ 

6 
3 
2 

3 
2 

3 

3 
2 

3 
2 

3 
2 

6 
6 
2 

*  5 

French  ............................ 

5 

OeocntDhT 

o 

Geonietrv. - 

5 
2 

! 

5 
2 

Gemuui 

2 

2 

2 

2 

2  ;             3 

History 

2               3 

Machine  constrfiction  -  - .  -  - 

10 
7 

11 

Maiheoiatics 

6 

7 

1 

Mechanics 

2 

....:,..! 

Mechanical  teclmoloiiry '. 

2 
2 

Men^^amtion ' 

n 

Mincraloffical  praettcer --r, ,,,.-,..  J 

2 

Mincralotrv ' 

2 

2 
4 
4 

*" t        ■ 

Modo^^higr-  -  -  T ,  -  

.::::::.  :::::l-::::-: 

Omameutal  drawinir -   - 

i 

4 

_    _ 

!  \ 

Feniuanahi'D .................. 

1 

2    

Physics 

4 

6 

4 

6 

4 

13 

4 

*i            * 

Practical  exercises 

L-. 

Practical  nlivsics 

2 

4 

...             ! ::::: 

Technical  coeniistrjr 

(.: 

3 

Technical  mociiaiiics 

2 
2 

1 

2 

2 

1 

1 

41 

30 

* 

37 

35 

39  1          ^a 

32 

27 

There  are  optional  courses,  also,  comprising  instruction  in  special 
chemical  technology,  Italian,  etc.,  adapted  to  the  requirements  of  the 
particular  specialty  which  a  student  is  pursuing. 

For  the  school  year  1890-'91  there  were  86  students  in  the  first  year 
classes  of  this  school.  Of  this  number  22  took  the  course  in  building 
coBStruction,  13  the  chemistry  course,  40  the  course  in  mechanics,  and 
11  the  commercial  course. 

The  number  of  students  in  the  classes  of  the  second  year's  course 
daring  the  same  period  was  36.  Of  these  16  were  in  the  building  con- 
struction class,  15  in  the  mechanical,  4  in  the  commercial,  and  1  in  the 
chemical  course. 

There  were  also  9  pupils  who  took  partial  courses,  and  31  who  de- 
voted themselves  wholly  to  workshop  or  laboratory  practice.  Several 
of  this  class  were  engaged  in  business  as  druggists,  mechanics,  lock- 
smiths, and  the  like. 

Connected  with  the  Eoyal  Technical  School  is  a  public  continua- 
tion school  (Foi'tbildungssohule)  for  builders.  Its  object  is  to  instruct 
intelligent  master  builders,  and  give  them  the  necessary  knowledge 
and  skill  which  they  can  not  acquire  at  all,  or  only  imperfectly,  in 
the  workshop.   The  school  undertakes  to  train  its  pupils  to  a  full  under- 
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staiuling  of  the  plan  and  construction  of  country  as  well  as  city  dwell- 
ings, to  follow  the  details  of  working  drawings,  etc. 

The  school  sessions  are  held  in  the  winter  months,  from  November  to 
March  inclusive,  aiul  thus  do  not  interfere  with  the  work  of  the  pupils 
during  the  busy  season. 

The  plan  of  instraction  requires  four  years'  study.  It  is  very  thor- 
ough, and  equally  as  well  adapted  as  that  of  the  technical  school  to  the 
end  in  view.  Fifty-four  hours  a  week  are  devoted  to  studies  and  prac- 
tical work.  Theoretical  and  practical  instruction  as  to  the  various  sys- 
tems and  means  of  extinguishiug  Arcs  is  impjirted  to  all  students  through- 
out the  whole  course;  and  they  are  carefully  drilled  in  the  use  of  the 
hose,  the  hydrant,  the  ladder,  and  life-saving  apparatus. 

The  number  of  instructors  in  this  school  is  18.  The  number  of  pupils 
during  the  winter  session  of  1890-'91  was  161,  of  whom  63  belonged  to 
the  class  of  the  first  year,  46  to  the  class  of  the  second  year,  31  to  the 
class  of  the  third  year,  and  20  to  the  class  of  the  fourth  year. 

The  matriculation  fee  is  4  marks  (95  cents),  and  each  pupil  pays  an 
annual  tuition  fee  of  36  marks  ($8.57).  Extraordinary  students — ^that 
is,  such  as  take  partial  courses — ^pay  half  this  fee  for  one  subject,  and 
the  whole  of  it  if  two  or  more  subjects  are  pursued.  All  candidates  for 
admission  must  be  16  years  old,  and  present  certificates  of  having 
worked  at  some  trade  for  two  years.  They  must  also  pass  the  entrance 
examination.  • 

The  eleventh  annual  report  of  the  special  division  {Fachahtcilung)  of 
the  trade  continuation  school  at  Munich,  for  the  school  year  1890--'91, 
states  that  this  department  is  "a  purely  trade  Fachschulej  devoted  to 
the  technical  education  which  fits  one  for  a  special  trade.'' 

The  director  and  head  teacher  is  Herr  Graef,  with  whom  are  asso- 
ciated 25  assistants.  The  number  of  pupils  eiu^olled  in  this  department 
during  the  school  year  was  1,197.  These  pupils  represented  84  difier* 
ent  trades  or  callings,  but  more  than  one-half  were  cabinetmakers, 
painters,  and  locksmiths.  Almost  25  per  cent,  of  the  whole  number  wer^v^ 
over  25  years  old. 

Tuition  costs  the  Bavarian  student  2  marks  (48  cents)  per  mont 
other  German  students,  4  marks  (95  cents);  foreign  students,  6  mar 
($1.43).    The  general  instruction  in  this  institution  seems  to  be  ju 
ciously  arranged,  while  the  special  teaching  is  most  thorough 
minute  in  its  details. 

NUREMBERG. 

The  annual  report  (1889-'90)  of  the  Nuremberg  Building  Trade  School 
(with  the  special  schools  for  locksmiths,  etc.,  and  the  evening  sclyoal 
associated  therewith)  shows  that  this  institution  is  in  a  flourishing  t?o 
dition.    The  attendance  for  the  school  year  1889-'90  was  as  follows: 

In  the  day  school,  330  against  291  in  1888-'89;  in  the  winter  eveniu       e 
school f  341  against  317  in  1888-'89 ;  in  the  summer  evening  school,  23^^^ 
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against  187  in  1888-'89;  in  the  mecbanical  workshop,  G  against  3  in 
1888-'89;  total,  916  against  798  in  1888-.'89. 

The  teaching  force  of  this  institution  consists  of  the  director  and  24 
teachers  in  the  several  departments.  The  object  of  this  school  is  an- 
nouuced  to  be  "to  supplement,  through  regular  instruction,  the  edu- 
cation of  the  following  named  technical  workers  for  their  business: 
Master  builders  (masons,  carpenters,  etc.);  district  and  city  master 
builders;  machinists,  mechanics,  etc.;  locksmiths;  joiners,  cabinet- 
makers, etc. ;  coppersmiths,  etc." 

It  costs  3  marks  (71  cents)  to  matriculate  in  the  day  school,  and 
the  tuition  per  half  year  is  36  marks  ($8.57).  In  the  evening  school 
the  tuition  fee  is  4  marks  (95  cents). 

In  the  special  schools  (day)  instruction  is  given  in  the  winter  months 
&om  iXovember  2  to  March  31,  but  practical  instruction  in  the  mechani- 
cal workshop  is  the  only  teaching  carried  on  in  the  school  of  building 
construction  during  the  summer  half-year. 

In  the  evening  school,  both  summer  and  winter,  instruction  is  given 
in  five  departments,  from  7  to  9  o'clock,  to  such  trade  workers  as  are 
busy  in  their  workshops  during  the  day,  in  order  to  make  it  possible 
for  them  to  extend  their  knojvledge  of  industrial  drawing,  machine  con- 
struction, etc. 

Considerable  attention  is  devoted  to  giving  instruction  in  road  and 
bridge  building,  and  building  construction  in  wood  and  iron. 

The  Nuremberg  Women's  Work  School  was  foundedln  1874  by  Dr.  von 
CramerrKlett  for  the  purpose  of  educating  young  women,  not  only  for 
handiwork  and  household  and  trade  life,  but  also  for  the  purpose  of  fit- 
ting them  thoroughly  and  systematically  for /the  profession  of  teaching. 
From  small  beginnings,  with  one  teacher  and  30  girl  pupils,  this 
institution  has  prospered,  until  in  the  school  year  .1888-'89  the  number 
of  pupils  in  attendance  was  530. 

The  school  year  consists  of  three  divisions — two  winter  courses  and 
one  summer  course.  The  first  winter  course  begins  September  1  and 
continues  to  the  end  of  December;  the  second  winter  course  opens  Janu- 
ary land  lasts  till  March  31,  with  daily  instruction  from  8  a.  m.  to 
12  ID.  and  from  2  to  4  p.  m.  Saturday  p.  m.  there  is  no  session.  The 
summer  course  begins  April  1  and  ends  with  July,  the  daily  teach- 
ing continuing  from  8  a.  m.  to  12  m.  and  from  2  to  5  i3.  m.  From  the 
l&t  to  the  30th  of  August  is  vacation.  At  the  close  of  the  school 
year  a  public  exhibit  of  pupils'  work  is  given  in  the  school  room. 

The  matters  taught  are  sewing,  mending,  knitting,  machine  sewing, 
tiailoring,  ironing,  millinery,  French  conversation,  water  color  and  oil 
X>Aiiiting,  religion,  method  of  teaching,  and  pedagogics,  with  freehand 
drawing. 

Tuition  in  courses  1, 2,  and  3  is  7  maiks  ($1.07)  per  month;  in  course 
^  it  is  8  marks  ($1.90)  per  month.  These  are  all  day  classes,  but  some 
-jmpils  attend  only  one  half  of  each  day,  cither  forenoon  or  afternoon, 
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and  in  these  classes  tlie  fee  varies  from  3  to  6  marks  (71  cents  to 
per  month. 

INDUSTEIAL    TRADE    SCHOOLS   ASD    CONTINUATION 

SCHOOLS   IN  WCRTEMBERG. 

In  no  other  portion  of  the  German  empire  are  schools  of  manual 
training  and  of  industrial  and  technical  art  so  numerous  as  iu  the 
little  kiugdom  of  Wiirtemberg.  The  report  from  which  we  quote 
{Jahrcsbcrichte  der  Ifandels  und  OewerbeJcammern  in  Wurttemherg  fir 
1SS9)  gives  a  brief  account  of  the  continuation  {Fortbiidttng)  schools 
and  schools  for  working  women  in  the  district.  It  is  mentioned  as  an 
especially  significant  event  that  a  farm  school  exhibition  was  held  in 
the  industrial  hall  at  Stuttgart  during  the  celebration  of  the  twenty- 
fifth  year  of  the  reign  of  his  majesty  the  king,  from  July  25  to  August 
25, 1S89.  The  si^ecial  significance  of  this  event  seems  to  have  been 
that  the  exhibit  i  epresented  the  artistic  skill  or  industrial  Tvork  of 
more  than  10(^,000  pupils  from  530  different  schools. 

The  continuation  and  other  special  schools  of  Germany  undertake, 
as  their  name  implies,  to  carry  forward  the  work  of  the  lower  grades 
( Volksschnlen),  with  the  addition  of  instrucKon  in  some  branch  of  man- 
ual labor.    Yet  there  is  an  unexpected  obstacle  in  the  way  of  the 
greatest  success  in  this  movement. 

In  the  Year  Book  it  is  said  that  exi)erience  shows  that  a  coii 
tinuance  of  the  studios  of  the  primary  school,  even  in  the  elemen- 
tary branches  of  reading,  writing,  etc.,  is  indispensably  nec^^s- 
sary  for  many  of  the  pupils  in  the  industrial  schools.  Many  of  t^^ 
pupils  who  in  special  studies  show  much  proficiency  have  but  a  sui>^r 
ficial  knowledge  of  these  elementary  things.  An  eiirnest  protest  i3 
made  against  the  defective  practical  education. 

The  number  attending  the  schools  for  working  women  in  Wiirto^ 
berg  shows  no  falling  off.  The  number  of  young  women  of  the  wo  Jok- 
ing class,  between  the  ages  of  14  and  20,  who  attended  the  school  ^t 
Eeutlingen  during  the  year  1889,  is  reported  to  have  been  as  follo^^^^: 
First  quarter,  163;  second  quarter,  185;  third  quarter,  150;  foa^^^ 
quarter,  181.  These  pupils  are  taught  hand  and  machine  scnvi^S' 
dressmaking,  etc. 

In  a  similar  school  at  Ulm  there  were  in  all  292  pupils  during  '^^^^ 
year  1880.  At  Heilbronn  the  total  number  for  the  same  year  was  "^^^ 
Many  of  the  pupils  receive  instruction  in  bookkeeping,  accounts,  ^'^^'^ 
as  well  as  in  the  various  branches  of  domestic  economy. 

To  show  how  universal  is  the  demand  for  trade  schools  ^^ 
Germany,  and  to  indicate  the  extent  to  which  they  are  supported  ^ 
the  people,  it  may  be  stated  that  according  to  the  Wiirtemberg  TC^^ 
Book  for  1888, 167  towns  in  this  district  reported  the  enrolment  of  ^^^' 
dents  in  their  trade  schools.    The  total  number  of  pupils  accredited  ^^ 

the  towns  in  this  list  as  belonging  to  special  schools  amounted  iu  ^ 
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aff?rr€igate  to  13,649.  The  population  of  these  167  towns  was  given  as 
740,987. 

Throughout  the  entire  empire  great  pains  are  taken  to  afford  to  the 
working  people  of  both  sexes  opporttmities  for  improvement  in  gen- 
eral knowledge  as  well  as  in  technical  skill.  The  existence  of  continu- 
ation schools  for  women  in  all  the  larger  towns  is  a  sufficient  proof  of 
this  tact.  In  the  Year  Book  for  1888  is  given  a  list  of  fourteen 
cities  in  the  district,  in  each  of  which  a  continuation  school  (of  a 
general  educational  character)  for  women  is  maintained.  Only  676 
women  were  enrolled  in  the  fourteen  schools,  however,  during  the 
year;  a  fact  which  is  somewhat  disappointing,  especially  when  it  is 
taken  into  account  that  these  676  women  represented  a  population  of 
nearly  290,000.  But  the  record  of  sixteen  cities,  in  which  an  equal 
number  of  schools  for  working  women  were  attended  by  a  total  of  1,694 
pupils  during  the  year,  is  more  satisfactory;  although  this  number  was 
gathered  from  a  population  of  328,000. 

'*  The  origin  of  women's  work  schools  is  to  be  sought  in  the  city  of 
iieutlingen^,  says  the  annalist  of  Wtirtemberg.  "The  Reutlingen 
TTomen  and  girls  have  long  been  noted  for  their  industry  and  activity. 
DCnitting,  cix^chet  work,  embroidery,  and  the  makiug  of  many  kinds  of 
garments  and  articles  of  luxury  from  wool,  cotton,  and  silk  furnivshes 
employment  in  that  city  for  the  innumerable  hands  of  an  industrious 
and  contented  people.  Their  products  are  everywhere  known  and 
valued  tinder  the  name  of  ^Reutlingen  goods'  and  are  given  the  prefer- 
ence by  a  large  number  of  business  houses." 

Hence  it  was  that,  in  ^November  1863,  under  the  direction  of  the 
teacher  of  drawing  in  the  weaving  school  at  Reutlingen,  Herr  Lach- 
enmaycr,  embroidery  came  to  be  introduced  into  the  school  over  which 
he  i>resided.  Thus  did  Lachenmnyer  incorporate  with  "the  old  Reut- 
lingen manufacture  a  new,  vital  element." 

The  number  of  female  teachers  for  industrial  schools  and  schools  for 
women's  work,  graduated  from  the  Beutlingen  school  from  1870  to  the 
end  of  March  1889,  is  269. 

From  tlie  statistical  report  on  the  educational  system  of  the  king- 
dom of  WiiTtemberg  for  the  school  year  1889-'90,  published  under 
authority  of  the  royal  ministry  of  the  church  and  school  system,  we 
take  the  following  figures: 

The  number  of  agricultural  continuation  schools  is  75,  and  the  num- 
ber of  pupils,  l,710^the  number  of  winter  evening  schools  of  agricul- 
ture, is  079,  and  the  number  of  pupils,  14,474  j  the  number  of  Sunday 
schools  of  agriculture  is  89,  and  the  number  of  pupils,  1,994;  the 
number  of  evening  agricultural  classes,  21,  and  the  number  of  at- 
tendants, 688;  the  number  of  reading  societies,  80,  and  the  number  of 
readers,  3,731.  Connected  with  these  schools  of  agriculture  are  1,213 
libraries  containing  261,113  volumes. 

Ib  the  Technical  High  School  at  Stuttgart  there  were  in  the  school 
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year,  1889-'90,  26  head  teachers,  17  special  teachers  and  assistants,  8 
private  docents,  etc.;  in  all,  60  teachers  in  the  six  Fach  schools  of  this 
institution. 

In  these  special  courses  the  students  were  classified  as  follows :  Archi- 
tecture, 69;  building  engineering,  32;  machine  engineering,  85;  tech- 
nical chemistry,  88;  mathematics,  etc.,  17;  common  educational  special- 
ties, 37 ;  a  total  of  328.    Of  this  number  203  were  residents  of  Wurtem- 
berg,  and  125  belonged  elsewhere.    Sixty- four  of  the  125  non-resideu 
pui)ils  came  from  other  German  states;  52  from  other  European  con 
tries;  and  9  from  extra-European  lands — 6  from  the  United  States,  an 
1  each  from  the  Argentine  Kepublic,  Brazil,  and  Peru. 

The  social  i>osition  of  the  students  is  indicated  by  the  occupations 
the  parents:  61  are  sons  of  state  officers;  32  are  sons  of  other  Pii^^^^^,? 
servants;  179  are  sons  of  tradesmen,   etc.;   20  are  sons  of  agric^^  '^ 
tiuists;  36  are  sons  of  physicians,  artists,  advocates,  etc.    The  aver^^^  * 
age  of  the  pupils  October  1,  1889,  was  22  years  and  1  month.  ^^ 

The  previous  education  ( Vorhildung)  of  the  328  students  is  a  m^tte 
of  some  significance.    It  is  stated  as  follows:  From  Wiirtemberg  x^eaj. 
schools,  65;  from  real-gymnasia,  Stuttgart  and  Ulm,  46;  from  Wiirta/n. 
berg  gymnasia,  28;  from  Swiss  cantonal  schools,  higher  burgher  schools 
etc.,  36;  from  other  technical  high  schools  and  universities,  53;  fro 
lower  technical  schools,  34;  from  other  preparatory  and  private  school 
13;  from  practical  occupations  (architects,  mechanics,  pharmacist 
teachers,  officers,  etc.),  53.    Besides  these  328  students  the  Technic^^^^ 
High  School  of  Stuttgart  had  in  the  winter  half-year  206,  and  in  t\w   -ve 
summer  half-year  39  guests  (persons  who,  though  not  belonging  to  th   Ac 
school,  attended  some  of  the  lectures). 

The  Royal  School  of  the  Building  Trades  at  Stuttgart  has  a  facuh  ^^fcy 
composed  of  22  head  teachers  and  13  special  and  assistant  teacheKr-^rs. 
In  the  winter  course  of  1889-'90  there  were  503  pupils  in  attendan»»    ce, 

of  whom  370  were  WUrtembergers,  and  133  from  other  parts  of  G er- 

many  and  various  foreign  countries. 

Classed  according  to  occupations — 17  were  master  workmen,  225  \^s^— e;^ 
masons,  109  were  carpenters,  23  were  land  surveyors,  64  were  m^^^/ 
workers,  17  were  glaziers,  tinmen,  moulders,  etc.,  and  48  were  suctt.  as 
had  learned  no  trade. 

Grouped  as  to  their  preparatory  education — 164  were  from  the  coi». 
mon  schools  {Yollcsschulen);  from  the  intermediate,  burgher,  and  lon-er 
real-schools,  139;  from  the  Latin  schools  and  the  lower  divisions  o/ 
real- gymnasia  and  gymnasia,  91;  from  the  higher  burgher  and  upper 
real-schools,  101;  from  the  higher  industrial  schools  and  special  trade 
schools,  8.    The  youngest  was  14J  years  of  age;  the  eldest,  36J  years; 
the  average  age,  19.55  years. 

In  the  summer  course  of  1890  the  whole  number  of  pupils  was  183. 
Of  these  117  were  from  Wiirtemberg  and  66  from  other  states — 48  from 
other  German  states  and  18  from  foreign  countries  of  whom  4  were  from 
America, 
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Classified  by  occapations,  the  pupils  were  numerically  distinguished 
-master  workmen,  4;  masons,  36;  carpenters,  18;  those  of  no  trade, 
|19;  surveyors,  etc.,  17;  mechanics,  etc.,  78;  other  trades  and  occupa- 
|tions,  11. 

Thirty-six  of  these  came  from  the  common  schools ;  57  from  the  middle, 
borglier,  and  lower  real-schools;  42  from  the  Latin  schools  and  the 
lower  grades  of  real-gymnasia  and  gymnasia;  43  from  the  higher 
burgher  schools  and  upper  real-schools;  and  5  from  the  higher  indus- 
trial and  special  trade  schools  and  from  technical  high  schools.  The 
lowest  age  reported  was  14;  the  highest,  37;  average  age,  21.02  years. 
During  the  school  year  1889-'90  there  were  industrial  continuation 
schools  in  existence  in  173  places  iu  the  kingdom  of  Wiirtemberg,  rep- 
resenting a  x>opulation  of  755,531  souls. 

These  173  continuation  schools  may  be  classified,  according  to  their 
special  equipment  and  purpose,  as  follows: 

(1)  Continuation  schools  in  which  Sunday  tind  evening  instruction 
is  given  in  industrial  (especially  mercantile)  specialties,  and  which 
liave  pubUc  drawing  class  rooms.    Of  this  class  of  schools  there  are  26. 

(2)  Continuation  schools  with  industrial  Sunday  and  evening  instruc- 
tion, but  without  i)ublic  drawing  class  rooms.  These  exist  in  72  cities 
aDd25viUage8;inall,  97. 

(3)  Continuation  schools  with  industrial  instruction,  but  without 
Sunday  teaching.  Of  these  1  is  in  a  city  and  2  are  in  villages;  in  all 
tliere  are  3. 

(4)  Industrial  drawing  schools  without  other  instruction.  Of  these 
tbere  are  47. 

The  number  of  pupils  in  these  173  coutinujition  schools  (together 
^rth  those  in  14  women's  schools  and  19  women's  work- schools)  aggre- 
Pted,  in  1889-'90;  20,219,  namely,  14,988  males,  and  720  females  in  the 
^omen's  continuation  schools  and  4,511  in  the  women's  work-schools. 
^^  this  number  16,435  were  under,  and  3,784  over,  17  years.  The 
camber  of  teachers  was  978. 

The  whole  amount  received  from  the  state  for  the  support  of  these 
^Hools  was  166,407.76  marks  ($39,605.05). 

The  numbers  attending  the  several  specialties  of  instruction  were  as 
^^Uows : 


Subject. 


T^^tritlaritlimotic,  mental .. 
pPJwtrial  arithmetic,  Trritlcn . . 
jj^hand  drawing,  elementary 
•*B^hand  drawing,  advanced 


J;«nnaa  language,  common  idioma. 
^^i^&  Lin«;aage,  businesa  usages . 

5P^dal  drawing,  wood  work 

gP«cial  drawing,  metal  work 

special  drawing,  other  sx>ecia]tiea. 
|P«cial  drawing,  industrial  art — 

2P*d*I  drawing,  lettering 

g5*«trical  drawing 

gjojkecplng,  industrial 

*2?"oeping,  mercantUe 

"""•mental  writing 


Attend- 

ance. 

6,499 

«,772 

7,947 

2,758 

2,370 

6.089 

1,627 

857 

3,410 

326 

126 

4,631 

3,309 

626 

2,921 

\ 
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The  continuation  schools  of  Stuttgart  include  the  fbUoTving:  Eyezdaj 
school,  with  42  teachers  and  586  male  pupils;  elemeutaiy  school^  witk; 
22  tea^rhers  and  442  male  pupfls^  Sunday  school,  with  27  teachers  aod^ 
334  male  pupils;  women's  continuation  school,  with  17  teachers  and 
209  female  pupils;  mercantile  continuation  school,  with  28  teachers  and 
448  male  pupils;  a  total  of  136  teachers  and  2,019  pupils. 

The  Industrial  Art  School  of  Stuttgart  has  9  teachers.  In  tke  win- 
ter half-year  1889-'90  the  pupils  in  the  several  classes  of  this  school 
numbered — ^in  the  preparatory  class,  32;  modelling  and  wood  carving, 
9;  furniture,  13;  decorative  painting  and  textiles,  30;  carving,  9;  in 
the  course  for  drawing  teachers,  11;  a  total  of  104.  Of  these  104 
pupils  there  were  93  fi*om  the  kingdom  of  Wiirtemberg,  and  11  from 
other  states.  As  to  age — there  were  under  16  years,  1;  between  16  aad 
17  years,  7;  17  and  19  years,  38;  19  and  21  years,  32;  over  21  years,  2G. 

With  regard  to  the  previous  education  of  the  pupils — 37  were  from  the 
common  schools  ( VolJisschulen) ;  61  were  from  burgher,  real  and  Latin 
schools,  lyceums,  and  gymnasia;  2  were  from  technical  institutions; 
4  from  industrial  art  schools. 

In  the  summer  half-year  of  1890  there  were  in  this  school — ^in  the  pre- 
paratory class,  15;  in  the  class  of  furniture,  7;  in  the  class  of  model- 
ling and  wood  carving,  7;  in  the  class  of  decorative  painting,  4;  in 
the  class  of  pattern  drawing,  3;  in  the  class  of  carving,  9;  in  the  class 
for  drawing  teachers,  8;  a  total  of  53.  Of  these  53  pupils  47  were  from 
Wiirtemberg,  and  6  from  other  states.  Their  ages  were  as  follows: 
Between  17  and  19  years,  18;  19  and  21  years,  16;  ov^  21  years,  20. 

They  were  received  from  the  following  schools:  From  the  common 
schools,  16;  from  burgher,  real  and  Latin  schools,  lyceums,  and  gym- 
nasia,  36;  from  technical  institutions,  1. 

The  Women's  Work  School  at  Stuttgart,  which  is  patterned  after 
the  original  institution  of  the  chiss  at  Eeuthngen,  is  under  royal  pat- 
ronage and  is  managed  by  a  ladies'  committee.  Its  object  is  by  system- 
atic instruction  to  give  to  girls  a  sound  education  in  i>ractical  and 
artistic  needlework,  with  the  purpose  of  not  only  serving  the  needs  of 
the  family,  but  also  of  qualifying  them  to  earn  their  living. 

Especial  attention  is  given  to  the  training  of  technical  and  industrial 
teachers.  The  course  of  study  is  arranged  in  six  divisions,  each  of 
which  lasts  three  mouths,  as  follows :  Hand  sewing  and  patternmaking; 
drawing  for  embroidery  and  patchwork;  machine  sewing;  dress  sewing 
and  cutting  out;  embroidery  of  all  kinds;  framework  knitting,  crochet 
work,  and  netting. 

The  systematic  study  of  drawing  is  compulsory  on  all  pupils.  Other 
subjects  are  also  taught,  such  as  millinery,  flower  making,  etching 
in  metal  and  leather  work.  There  is  likewise  a  course  of  commercial 
training  for  women.  Cookery  instruction  is  about  to  be  added.  There 
are  160  pupils  and  14  free  scholars. 
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ALS AGE  LOER AINB. 

The  Industrial  Society  of  MuUiaasen  is  perhaps  the  most  powerful 

;ToliMitary  association  in  existence  for  the  advaucement  of  practical 

^Incation.    Organized  in  1832  by  the  manufacturers  of  Alsace,  it  has 

ever  since  been  a  most  beneficial  agency  for  the  x)romotion  of   the 

common  interests  of  this  commuuity,  where  it  origiuated. 

The  only  branch  of  the  society's  work  of  which  notice  may  be  ap- 
propriately taken  here    is    the  Continuation    School    for  Artisans, 
opened  in  18S3. 
Ttie  annual  report  of  this  school  for  the  year  1890-'91  announces 
^tbe  object  of  this  institution  to  be,  ''to  give  young  artisans  an  oppor- 
tunity to  improve  and  extend  their  school    education,"  a  statciueut 
which  again  illustrates  by  a  fresh  example  the  fact  that  there  is  very 
little  of  trade  teaching,  manual  training,  or  technical  education,  as 
we  understand  such  terms,  in  European  "industrial  schools.''    Most  of 
these  schools  are  like  the  evening  classes  in  American  cities,  designed 
merely  to  make  up,  in  part,  for  the  lack  of  early  elemental  y  education 
•      on  the  part  of  boys  and  girls  who,  by  stress  of  circumstances,  are 
forced  prematurely  to  engage  in  some  handicraft  for  self-support. 

The  iustruction  in  this  school  embraces  German,  French,  arithmetic, 
and  drawing  and  building  construction  for  carpenters,  masons,  etc. 
There  were  140  pupils  in  attendance  at  the  opening  of  the  school 
October  13,  1890.  March  14,  when  the  term  closed,  93  pupils  were 
present. 


CHAPTER  VI. 


PRESENT  STATUS  OF  INDUSTRIAL  EDUCATION  IN 

GREAT  BRITAIN. 
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CHAPTER    VI. 

FEESEHT  STATUS  Of  DTDUSTRIAL  EDUCATION  IS  G&EAT  BBITAUL 

BEGINNING  OF  THE  MOVEMEIS^T. 

CommenciBg  about  tlie  year  1882,  what  lias  been  termed  a  technieal 
education  scare  swept  over  England,  owing  to  the  fear  that  Germany 
was  competing  with  increasing  success  for  the  foreign  trade  of  the 
world.  This  advantage  was  believed  to  be  due  to  her  sy^item  of  tech- 
nical instruction.  As  a  result  of  this  apprehension  concerning  trade 
a  great  deal  of  attention  was  given  to  the  subject  during  succeeding 
years.  A  royal  commission  was  appointed  by  parliament  to  inqnire 
ittto  the  various  technical  and  trade  schools  on  the  continent  with  a 
special  view  of  reporting  upon  the  effect  the  instruction  given  in  these 
schools  had  upon  the  industries  of  the  various  countries  in  which  they 
were  situated. 

While  entertaining  serious  doubts  as  to  the  apprenticeship  schools 
the  commission,  nevertheless,  strongly  favored  the  introduction  of 
technical  instruction  into  the  elementary  schools,  and  also  the  forma- 
tion, in  aU  industrial  centres,  of  classes  for  affording  instniction  to 
artisans  in  the  evening.  Other  recommendations  were  made  with 
reference  to  scholarships,  agricultural  schools,  etc. 

Preceding  the  above  reports,  very  little  in  the  direction  indicated  in 
the  reports  was  in  progress  throughout  the  country.  In  London  Fins- 
bury  College  was  the  only  centre,  apart  from  the  Polytechnic  Young 
Meu's  Christian  Institute,  that  gave  evening  manual  instruction,  and 
even  at  Finsbury  the  number  of  real  artisans  in  attendance  was  very 
small.  In  1882,  when  the  Poly technic  was  opened,  and  the  avowed  aim 
of  Mr.  Quintin  Hogg  and  his  committee  was  to  provide  as  far  as  possi- 
T)le  for  the  educational  requirements  of  the  artisan  classes,  the  whole 
movement  received  an  impetus  which,  upon  presentation  of  the  com- 
missioners' report,  was  still  further  advanced. 

Slowly  but  yet  surely  the  movement  spread  throughout  the  country, 
and  today  is  given  effect  to  in  various  ways  by  many  institutions 
throughout  the  provinces.  An  additional  impulse  has  recently  been 
given  to  the  movement  by  the  jmssage  of  the  technical  instruction  acts 
of  1889  and  1890.  During  the  past  year  an  especiaUy  large  number  of 
schools  have  been  opened. 
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TECHNICAL  rSTSTRUOTION  ACTS. 

Under  the  technical  instrnction  act  of  1889  a  new  and  powerful 
impulse  was  given  to  educational  progress.  By  this  act  it  is  provided 
that  '<  a  local  authority  may  from  time  to  time  out  of  the  local  rate 
supply  or  aid  the  supply  of  technical  or  manual  instruction^  to  such 
extent  and  on  such  terms  as  the  authority  think  expedient,  subject  to 
the  following  restrictions,'^  etc. 

This  confers,  it  would  seem,  sufficient  discretionary  power  upon  local 
authorities  in  appropriating  the  local  taxes  to  the  use  of  technical 
schools;  but  this  provision  is  permissive,  not  mandatory.  Local  school 
boards  have  in  liiany  instances,  however,  promptly  availed  themselves  of 
the  provisions  of  this  act;  and  on  October  1, 1890,  thirty  districts  were 
reported  as  utilizing  the  technical  instruction  act  of  1889.  It  is  esti- 
mated that  the  total  amount  which  the  counties  in  England  and  Wales 
will  receive  from  the  beer  and  spirits  duties  in  aid  of  local  taxation 
for  educational  purposes  will  aggregate  £743,200  ($3,616,782.80). 

In  this  act  there  is  no  ambiguity  as  to  what  the  term  technical  means. 
Section  8  reads : 

The  expression  "technical  instruction"  sli«all  mean  instruction  in  the 
principles  of  science  and  art  applicable  to  industries,  and  in  the  appli- 
cation of  special  branches  of  science  and  art  to  specific  industries  or 
employments.  It  shall  not  include  teaching  the  practice  of  any  trade 
or  industry  or  employment.    •    •    • 

The  expression  "  manu«al  instruction"  shall  mean  instruction  in  thense 
of  tools,  processes  of  agriculture,  and  modelling  in  clay,  wood,  or  other 
material. 

It  is  clearly  apparent  that  aid  is  not  extended  by  this  act  to  trade 
schools,  but  that  what  is  in  America  commonly  called  manual  traiut 
ing  has  been  recognized  as  a  legitimate  branch  of  instruction  by  the 
British  parliament,  and,  as  such,  entitled  to  the  benefits  of  the  new 
provisions.  Under  what  is  known  as  the  local  taxation  act  of  1890  sup- 
plementary provisions  are  made  for  facilitating  technical  instruction; 
and  soon  in  every  county  and  district  this  important  educational  reform 
will  have  made  substantial  progress. 

In  this  connection  we  may  properly  transcribe  the  principal  rules 
and  regulations  under  which  aid  to  science  schools-  and  art  and  tech- 
nical schools  in  Great  Britain  is  administered  in  accordance  with  the 
technical  instruction  act  of  1889. 

In  the  Science  and  Art  Directory  of  1890- the  following  rules  are 
given  as  governing  the  administration  of  this  aid : 

LIX.  A  fixed  sum  each  year  will  be  allocated  for  grants  in  aid  of 
technical  instruction  given  under  the  technical  instruction  act,  1889,  or 
under  the  technical  schools  (Scotland)  act,  1887. 

LX.  The  sum  so  allocated  for  the  financial  year  1891-'93  will  be 
£5,000  ($24,332.60). 

LXI.  The  grant  in  aid  will  not  necessarily  be  equal  to,  and  in  no 
ease  will  it  exceed,  the  amount  contributed  by  the  local  authority  out 
of  the  rates. 
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The  conditioiis  governing  the  allowance  of  grants  for  manual  instruc- 
tion in  elementary  schools  and  in  organized  science  schools  are  mainly 
these: 

3.  The  instruction  must  be  (a)  in  the  use  of  the  ordinary  tools  used 
in  handicrafts  in  wood  and  iron;  {b)  given  out  of  school  hours  in  a 
proi)erly  fitted  workshop;  and  (c)  connected  with  the  instruction  in 
drawing,  th%t  is  to  say,  the  work  must  be  from  drawings  to  scale  pre- 
viously made  by  the  scholars. 

•  ,  •  •  •  •  •  • 

0.  If  it  appears  that  the  school  is  properly  provided  with  a  plant  for 
instruction,  and  that  the  teaching  is  fairly  good,  a  grant  of  69.  ($1.46), 
or,  if  excellent,  of  Is.  ($1.70)  will  be  made  for  every  scholar  instructed, 
provided  (a)  that  he  has  passed  the  fourth  standard;  (6)  that  he  has  re- 
ceived manual  instruction  for  at  least  two  hours  a  week  for  22  weeks 
during  the  school  year:  (c)  that  a  special  register  of  attendance  is 
kept;  and  {d)  that  each  scholar  on  whom  payment  is  claimed  is  a 
scholar  of  the  day  school  and  has  attended  with  reasonable  regularity. 
The  grant  may  be  reduced  or  wholly  withheld  at  the  discretion  of 
the  department,  if  it  appears  that  the  plant  is  insufficient  or  that  the 
instruction  is  not  good. 

m  -     m  m  m  m  m  m 

8.  If  the  instruction  for  which  the  grant  is  made  be  for  a  period 
other  than  a  year,  the  grant  will  be  increased  or  diminished  by  one- 
twelfth  for  each  month  more  or  less  than  a  year. 

These  regulations  seem  well  calculated  to  secure  proper  and  ade- 
quate instruction.  Exception  may  possibly  be  taken  to  rule  3  (6), 
which  requires  that  manual  instruction  must  be  given  out  of  school 
hours,  upon  the  ground  that  if  manual  instruction  deserves  to  hold  a 
place  at  all  in  the  school  exercises,  it  should  be  put  on  an  equal  plane 
with  other  regular  and  recognized  branches  of  the  curriculum. 

Certain  privileges  are  accorded  to  teachers  and  students  in  English 
schools  which  merit  the  highest  commendation.  Free  admission  to 
the  South  Kensington  and  Bethnal  Green  museums — including  the 
science  and  art  libraries — and  to  the  Edinburgh  Museum  of  Science 
and  Art  is  allowed  to  teachers  of  public  elementary  schools;  to  students 
of  the  Normal  School  of  Science  and  Royal  School  of  Mines,  National 
Art  Training  School,  or  of  the  Royal  Academy  of  Arts  and  National 
Gallery;  also  to  students  attending  science  and  art  schools  and  classes, 
or  training  colleges. 

MEANS  OE  SUPPORT  OF  INDUSTRIAL  EDUCATION. 

With  reference  to  the  means  of  support  the  institutions  for  technic<al 
instruction  may  be  primarily  classified  as : 

First.  Those  which  exist  by  governmental  support  and  authority  alone. 

Second.  Those  which,  though  generally  founded  by  private  enter- 
prise or  endeavor,  usually  prompted  by  philanthropic  or  religious  inter- 
est, now  receive  more  or  less  governmental  support,  either  with  or  with- 
out further  aid  from  manufacturing  or  other  guilds  or  organizations. 

Third.  Those  which  have  been  created  by  asaoclatioua  or  iadvvidaa.U^ 
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guilds,  or  otbeir  organizntions,  and  are  maintained  by  them,  their  own 
earnings,  and  frien<I]y  donations. 

Fourth.  Those  wliich  have  been  established  by  institutions  of  learn- 
ing as  part  of  their  educational  system,  or  by  individuals  or  industrial 
asso(*iatioiis  to  advance  particular  interests. 

Under  the  first  of  these  classes  it  is  surprising  to  note,  when  the  vast 
industrial  interests  of  Great  Britain  and  the  internal  character  of  her 
government  are  considered,  that  the  government  itself  is  so  little 
directly  interested,  especially  in  its  educational  department,  in  indus- 
trial and  technical  instruction.  Beyond  being  responsible  for  the  ele- 
mcntiwy  education  in  handicrafts  and  in  technical  branches  included  in 
the  regular  courses  of  study  of  the  English  national  school  system,  the 
committee  of  council  on  education  (constituting  since  1872  the  board  of 
education  for  England  and  Wales)  has  no  representation  in  the  schools 
of  industry  or  technology  of  the  kingdom. 

A  collateral  department  of  education,  also  under  the  manageuient  of 
a  committee  of  the  British  privy  council,  the  department  of  science 
and  art,  is  somewhat  more  ai^propriately,  yet  quite  inadequately,  rep- 
resented in  the  field  of  instruction  seemingly  so  naturally  its  own.  Its 
operations  extend  to  the  whole  of  the  United  Kingdom.  It  has  been 
known  by  its  present  name  since  about  1853. 

In  1836  a  sum  of  i51,500  ($7,299.75)  was  voted  by  parliament  for  the 
encouragement  of  ait,  with  which  trade  and  navigation  became  associ- 
ated.   The  first  school  of  design  was  opened  at  Somerset  Bouse  with  12 
pupils,  in  1837.    Subsequently  a  sum  of  £10,000  ($48,665)  was  voted  in 
aid  of  fourteen  schools,  and  by  this  means  art  education  was  provided  for 
about  2,250  pupils.    This  sum  became  exhausted  in  1840,  and  since  that 
date  the  amount  necessary  for  each  school,  or  for  providing  new  ones,  has 
been  included  in  the  annual  estimates.    In  1845  the  Royal  CoUege  of' 
Chemistry  was  established  in  Oxford  street,  London;  and  in  1851  the  Jer— 
myn  street  Royal  School  of  Mines  was  started.    These  institution.s  ar^ii 
now  united  under  the  title  of  the  Normal  School  of  Science  and  Roya^^^  ^ 
School  of  Mines,  at  South  Kensington. 

Museums  were  opened  at  Dublin  in  1855,  South  Kensington  in  185T*, 
Edinburgh  in  1866,  and  Bethnal  Green  in  1872.    A  considerable  suir^^^-, 
has  been  expended  on  the  collections  of  objects  of  interest,  some  of  whic^  ^  . 
are  lent  to  provincial  museums. 

The  Directory,  containing  regulations  for  establishing  and  condu^ 
ing  science  and  art  classes,  was  started  in  1860,  and  is  now  publisl 
annually  as  a  parliamentary  paper,  forming  an  appropriate  medium 
communicating  official  information  relative  to   subjects  of  instructh 
dates  of  the  various  examinations,  and  other  details.    Theannual 
examinations  were  instituted  in  1861,  on  the  results  of  which 
certificates,  prizes,  and  scholarships  are  awarded. 

The  aim  has  been  to  supply  more  advanced  instruction  than      -fg 
usually  given  in  the  public  elementary  schools,  and  to  raise  the  intefe^  1. 
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lectaal  character  of  the  cominanity ;  but  the  results  ratlier  point  to  the 
conclusion  that  the  science  and  art  department  was  appointed  before  its 
time. 

The  department  has  rendered  valuable  assistance  to  the  cause  ol 
public  education,  in  so  far  as  it  has  been  the  medium  of  inducing 
teachers  to  qualify  themselves  to  impart  instruction  in  a  number  of 
most  necessary  branches  of  education.  Numerous  scholarships  have 
been  founded,  and  ai^e  awarded  on  the  results  of  examinations  held  by 
the  department.  In  1868  the  late  Sir  Joseph  WhitwOrth  offered  the 
munificient  sum  of  £100,000  ($486,650)  for  this  purpose,  which  was 
accepted  and  supplemented  with  a  like  sum  by  the  government. 

There  are  two  teaching  scholarships  in  chemistry  of  the  value  of 
£50  ($243.^3) ;  four  royal  scholarships  of  the  value  of  £15  ($73),  and 
two  of  £25  ($121.66);  two  princess  of  Wales  scholarships,  value  £25 
($121.66)  and  £11  ($53.53),  respectively,  etc.  There  are  also  rewards  in 
money,  books,  medals,  local  exhibitions,  assistance  to  teachers,  and  the 
like. 

A  limited  number  of  teachers  and  of  students  in  science  classes 
who  intend  to  become  science  teachers  are  admitted-  free  to  the  ses- 
sional course  of  instruction  in  the  Normal  School  of  Science  and  Royal 
School  of  Mines.  They  receive  third-class  railway  fare  and  niainte- 
nance  allowance  of  21*.  ($5.11)  per  week  while  in  London.  In  certain 
cases  the  allowance  may  be  increased  to  30«.  ($7.30).  Teachers  are  also 
assisted,  in  certain  cases,  to  take  a  course  of  instruction  in  some  of  the 
provincial  colleges. 

The  two  distinctively  technical  schools  of  the  science  and  art  depart- 
ment are:  (a)  The  Normal  School  of  Science  and  Royal  School  of  Mines, 
South  Kensington,  London,  the  appropriations  for  the  maintenance  of 
which  school  for  1889  were  £15,879  ($77,275.15);  and  (6)  the  National 
Training  Art  School,  South  Kensington,  London,  the  appropriations  for 
which  school  for  1889  were  £5,345  ($26,011.44). 

The  local  schools  of  science,  under  the  direct  supervision  of  the 
department,  in  various  parts  of  the  kingdom,  though  often  existing  as 
adjuncts  of  public  institutions  of  learning,  are  so  dependent  upon  the 
government  for  their  existence  and  are  so  variously  conditioned  as  to 
make  them  more  properly  enumerable  in  this  than  in  the  second  class. 
They  required  for  1889  an  appropriation  of  £89,600  ($435,551.75). 

The  art  schools  and  classes,  national  scholarships,  etc.,  in  local 
schools,  received  in  1889  £38,500  ($187,360,25).  The  same  conditions 
exist  as  have  been  noted  in  regard  to  the  schools  of  scicfice. 

The  total  expenses  incident  to  the  conduct  of  these  widely  scattered 
schools  of  science  and  of  art  in  all  parts  of  the  kingdom  reached  in 
1889  the  sum  approximately  of  £154,000  ($749,441). 

It  is  obvious  that  it  would  be  both  impracticable  and  of  little  utility 
to  obtain  a  complete  list  of  these  hundreds  of  schools,  which,  as  en- 
gaged in  one  branch  or  another  of  technical  (and  occasionally  of  indus- 
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trial)  training,  derive  their  existence  from  the  paternal  fonctions  of 
the  government  itself.  These,  together  with  the  two  government 
schools  at  Sonth  Kensington  and  the  elementary  instmction  referred 
to  of  the  national  school  system  (except  in  so  far  as  the  wonderfol  col- 
lections of  the  British  and  other  museums  are  most  helpful  collaterals), 
seem  to  exist  as  the  only  illustrations  of  the  government's  direct  efforts 
in  the  diffusion  of  industrial  and  technical  knowledge.  The  wide  spread 
public  interest  in  all  that  i>ertains  to  this  subject,  as  already  evidenced 
by  numerous  bills  before  parliament,  will  undoubtedly  soon  produce 
important  and  characteristic  results  in  a  governmental  way. 

Consideration  of  the  second  class  of  institutions  brings  us  to  an  ex- 
amination of  those  which,  though  founded  by  private  or  associate  en- 
terprise— generally  from  philanthropic  motives,  now  receive  govern- 
mental aid,  with  sometimes  that  of  other  corporate  bodies. 

By  far  the  most  active,  effective,  and  important  exponent  of  the  gov- 
ernment's interest  in  schools  of  this  class — singular  as  it  may  appear 
to  those  not  conversant  with  all  the  facts — is  the  board  of  charity 
commissioners,  a  department  whose  ordinary  functions  would  naturally 
be  supposed  to  be  quite  outside  the  lines  of  educational  work,  except 
perhaps  as  they  might,  in  the  most  elementary  way,  be  incident  to 
workhouse  or  charity  schools,  etc. 

Their  connection  with  this  work  and  the  institutions  of  industrial 
and  technical  instruction  is  indeed  unique,  and  the  circumstances  from 
which  it  arises  would  hardly  exist  apart  from  a  centralized  form  of 
government,  or  a  civilization  as  old  and  as  marked  by  the  appreciation 
of  the  humanities  as  that  of  England.  Yet  the  relation  sustained  by 
the  charity  commissioners  is  as  logical  as  it  is  beneficent. 

The  ctarity  commissioners  were  created  by  act  of  parliament  in  1853 
to  superintend  the  administration  of  charitable  and  educational  en- 
dowments all  over  Great  Britain.  In  1853  Prof.  James  Bryce  caxried 
through  parliament  an  act  providing  for  the  consolidation  of  all  the  old 
parochial  charities  in  London  (the  objects  of  many  of  which  had  totally 
ceased  to  exist),  and  the  application  of  the  income  to  the  welfare  of 
the  poorer  classes  throughout  the  metropolis,  under  the  management 
of  the  charity  commissioners,  by  means  of  facilities  for  industrial  and 
technical  teaching,  the  support  of  museums  and  libraries,  the  crea- 
tion of  recreation  grounds,  the  establishment  or  aid  of  hospitals,  asy- 
lums, and  similiar  provident  institutions,  and  such  other  agencies  as 
might  approve  themselves  to  the  commissioners  as  promotive,  in  the 
language  of  the  act,  of  "  the  physical,  social,  and  moral  condition  ol 
the  poorer  inhabitants.'' 

As  the  result  of  the  careful  inquiry  made  by  the  charity  commission- 
ers, under  the  powers  conferred  by  this  act,  into  the  great  number  of 
obsolete  endowed  charities,  or  those  whose  funds  greatly  exceeded  th^ 
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needs  of  their  objects,  etc.,  funds  and  property  were  gathered  to  the 
amount  of  £3,000,000  ($14,599,500),  affording  an  income  of  some  £100,000 
($486,650)  per  annum,  about  one-third  of  which  is  available  for  the  pur- 
poses named  in  the  act. 

As  the  result  of  their  investigations  the  board  concluded  to  assist 
technical  education  by  methods  best  adapted  to  aid  the  lower  classes, 
and  determined  that  they  could  best  accomplish  this  by  night  schools 
for  apprentices  and  young  people  engaged  in  daily  work;  by  supple- 
menting rather  than  by  supplanting  the  shop  with  the  technical  school; 
by  confining  their  efforts  to  youths  rather  than  including  those  of  mixed 
ages;  by  improving  the  physical  status  of  the  workingman;  and, lastly, 
by  giving  him  these  advantages  at  minimum  cost  rather  than  gratis, 
thereby  developing  in  him  the  invaluable  elenient  of  self  help. 

It  is  through  the  agency  of  the  charity  commissioners  alone  that  the 
government  becomes  a  disburser  (and,  singularly  enough,  a  disburser 
only)  to  the  several  institutions  engaged  in  manual  and  technical  train- 
ing approved  by  the  board.  For  it  is  worthy  of  note  that  the  means 
thus  furnished  are  not  a  charge  upon  tlie  government  itself,  but  that, 
having  taken  into  its  possession  (and  very  wisely)  the  funds  originally 
bestowed  by  individuals  upon  other  non-necessitous  objects,  it  simply 
reassigns  them,  through  its  charity  board,  to  newer,  more  virile,  and 
more  worthy  recipients. 

This  fact  but  emphasizes  the  point,  already  noted,  that  by  itself  the 
government  of  Great  Britain  has  as  yet  done  but  Uttle  outside  its 
science  and  art  department  to  forward  the  acquisition  of  industrial  and 
technical  knowledge,  and  little  in  that  department  to  meet  the  needs 
of  those  who  require  it  most. 

The  great  impetus  that  has  been  given  to  improvement  in  the  handi- 
crafts and  in  technical  acquirement  on  the  part  of  the  masses  was 
due  primarily  (and  is  chiefly  maintained  in  Great  Britain  today)  to 
the  persistent  and  remarkably  intelligent  zeal  of  a  comparatively  few 
individuals  for  the  welfare  of  their  less  fortunate  neighbors. 

This  has  been  excellently  supplemented  by  the  equally  intelligent  ac- 
tion of  certain  of  the  great  manufacturing  and  commercial  guilds  for 
which  London  is  especially  famed,  having,  it  is  true,  something  of 
self  interest  to  prompt  them,  yet  actuated  withal  by  niucli  of  the  same 
broad  purpose  which  stimulated  their  forerunners.  Yet,  thanks  to  the 
happily  available  funds  at  the  disposal  of  the  charity  commissioners  and 
the  good  management  and  disposition  of  the  latter,  nearly  all  of  the 
best  schools  of  technology  in  Great  Britain,  particularly  those  of  the 
metropolis,  are  now  of  our  second  class,  being  recipients  of  material 
aid  from  the  government  through  the  hands  of  the  charity  board,  their 
efficiency  being  thus  largely  increased. 

Both  the  curricula  and  the  arrangement  of  classes  thereunder  in  not 
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a  few  of  the  schools  of  the  second  class  are  established  with  referenee 
to  the  requirements  of  two  v^ry  important  central  organizations  which 
grant  subsidies  where  certain  conditions  imx>03ed  by  them  are  complied 
with.  These  are  the  department  of  science  and  art  and  the  CJity  and 
Guilds  of  London  Institute.  The  methods  employed  by  the  first  of 
these  have  been  noted  and  its  aid,  oftener  in  the  form  of  scholarships, 
prizes,  etc,  than  of  largo,  subsidies,  is  extended  to  many  institationa 
not  founded  by  it,  nor  under  its  control  further  than  its  determination 
of  certain  courses  of  instruction  is  concerned. 

It  is  probably  true  that  the  prizes,  scholarships,  certificates,  and 
conditional  grants  of  the  science  and  art  department  are  greater  aids 
and  incentives  tban  they  would  be  in  the  United  States. 

The  City  and  Guilds  of  London  Institute  for  the  Advancement  of 
Technical  Education  makes  grants  for  successful  instruction  in  tech- 
nical  subjects.  It  also  restricts  classes  which  receive  its  encourage- 
ment to  young  men  actually  engaged  in  cognate  trades  and  requires 
evening  instruction.  Its  seheme  of  technical  study  is  well  defined  and 
its  functions  as  an  examining  body  are  intelligently  exercised.  It  is, 
however,  as  such,  rather  tlian  as  an  instructive  agent,  that  it  is  pre- 
eminent, though  its  great  corporate  powers,  material  wealth,  and 
moral  status  have  enabled  it  to  accomplish  great  good  throughout  the 
kingdom. 

This  organization  (constituted  1878)  comprises  in  its  membership 
nearly,  if  not  quite,  all  of  the  principal  manufacturing  and  meurcantile 
guilds  (the  Drapers'  Company  excepted)  of  the  city  of  London,  some 
of  them,  e.  g.,  the  Steelyards  Merchants,  and  the  Saddlers,  dating  from 
the  tenth  century.    Its  original  act  empowers  it  to  promote  the  appli- 
cation of  science  and  art  to  productive  industry;  to  found,  establish, 
endow,  maintain^  and  conduct  a  central  institute,  in  or  near  the  city  of 
London,  and  trade  schools  in  "London  or  provincial  towns,  and  by 
means  of  lectures,  classes,  and  examinations  held  thei*eat,  or  by  such 
other  means  as  may  be  deemed  proper,  to  train  teachers,  and  provide 
for  the  technical  instruction  of  persons  of  both  sexes  engaged  in  the  in- 
dustries and  manufactures  in  such  sciences  and  arts  as  are  auxiliary  to 
those  industries  and  manufactures,  or  any  of  them;  to  form,  endow, 
and  maintain  such  museums  and  collections  of  the  products  of  science 
and  art  in  their  application  to  industries  and  manufactures,  and  to 
provide  such  libraries,  laboratories,  and  workshops  as  may  be  deemed 
expedient;  to  accept  gifts,  endowments,  and  bequests  of  money  for 
the  purposes  of  the  institute.    Other  bodies  having  similar  object's  may 
be  affiliated. 

The  third  class  of  technical  schools,  viz.,  those  which  have  been  cre- 
ated and  maintained  by  individual  or  associated  guilds,  or  by  other 
organizations,  etc.,  does  not  include  any  considerable  number. 
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Like  the  deparrtment  of  science  and  art  the  Gity  and  Onilds  of  London 
Institnte,  while  giving  snpport  and  assistance  to  a  large  number  c^ 
technical  iustitutions  both  in  and  beyond  the  metropolis,  has  estab- 
lished and  itself  maintained  three  such  schools  which  it  directly  controls", 
and  which,  as  representing  the  more  advanced  instruction  and  the 
tniuing  school  dlement,  may  toko  priority  in  their  class.  These  schools 
aretho  South  London  School  of  Technical  Art,  the  Central  Institute, 
aed  the  Finsbury  Technical  College. 

TheKse  are  non-redpicnts  of  government  aid,  so  far  as  appears,  save 
possibly  as  candidates  for  prizes,  etc.  It  is  not  to  be  understood,  how- 
ever, that  they  may  not  be  eligible  to  any  such  subsidies  as  either  of 
the  governmental  departments  concede.  They  were  chiefly  projected 
before  the  principal  governmental  aids  were  so  available  as  now,  and 
bj  those  abundantly  able  to  maintain  them  and  assist  others. 

It  is  noteworthy  that  the  greater  number  of  the  institutions  in  Great 
Britain  today  (especially  in  London),  which  give  industrial  and  tecb- 
wcal  iostruction,  owe  their  existence  to  the  efforts  made  by  philan- 
thropic individuals  or  associations  to  ameliorate  the  social  condition 
of  the  humbler  classes. 

Some  of  the  schools  established  by  institutions  of  learning  as  part 
of  their  educational  system,  or  by  individuals  or  industrial  associations 
^  advance  particular  interests,  are  as  follows : 

Tecbnical  School,  Newcasile-upon-Tync,  Northumberland  county,  England. 
Durham  College  of  Science,  Newcastle-upon-Tyne,  Northumberland  county, 

England. 
Owens  College,  Manchester,  Lancaster  county,  England. 
YorTcshire  College,  Leeds,  York  county,  England. 
Mason  Science  College,  Birmingham,  Warwick  county,  England. 
University  CoUege,  Bristol,  Gloucester  county,  England. 
UniTersity  CoUege,  Nottingham,  Nottingham  county,  England. 
University  College,  Liverpool,  Lancaster  county,  England. 
University  College,  Dundee,  Forfar  county,  Scotland. 
Glasgow  and  West  of  Scotland  Technical  College,  Glasgow,  Lanark  county, 

Scotland. 
University  CoUege,  Cardiff,  Glamorgan  county,  Wales. 
Sheffield  Technical  College,  Saint  George  Square,  Sheffield,  Y'ork  county, 

England. 

A.mong  Bcliools  established  to  advance  local  industries  may  be  in- 
^^^tied  the  Manchester  Technical  School,  Huddersfield  Technical 
T^^^liool,  and  Leicester  Technical  School.  There  are  a  large  number  of 
5^hnical  schools  with  social  features,  the  Eegent  street  Polytechnic 
^ing  the  most  notable  example.  There  are  several  which  are  still  in- 
^mplete,  but  which  are  doing  excellent  work.  Among  these  latter 
*^^e  the  Finsbury  Polytechnic  Institute,  the  South  Lambeth  Institute, 
^*lie  Albert  Youth's  Institute,  and  the  Woolwich  Polytechnic.  The  last 
^Vo  are  offshoots  of  the  Eegent  street  Polytechnic,  and  aim  to  reach 
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particular  classes,  the  Woolwich  school  recmitiiig  its  membership  prin- 
cipally from  the  Woolwich  arsenal  and  dockyard. 

NATIONAL  ASSOCIATION  FOR  THE  PROMOTION  OF  TECH- 
NICAL EDUCATION. 

AmoDg  the  most  active  and  efficient  agencies  in  furthering  the  cause 
of  technical  education  is  to  be  reckoned  the  National  Association  for 
the  Promotion  of  Technical  Education,  of  which"  the  Marquis  of  Hart.- 
ington,  M.  P.,  is  president;  Sir  John  Lubbock,  Bart,  M.  P.,  is  treas- 
urer; whose  secretaries  are  Sir  Henry  E.  Roscoe,  M.  P.,  and  Mr.  Ar- 
thur H.  D.  Acland,  M.  P.;  and  whose  assistant  secretary  is  Mr.  H. 
Llewellyn  Smith,  B.  A.,  B.  Sc. 

The  object  of  this  association  is  not  to  interfere  with  the  teaching  of 
trades  in  workshops,  or  with  industrial  and  commercial  training  in  the 
manufactory  and  in  the  warehouse.  It  desires  to  develop  increased 
general  dexterity  of  hand  and  eye  among  the  young,  which  may  be  es- 
pecially useful  to  those  who  earn  their"  own  livelihood,  and  at  the  same 
time  improve  rather  than  hinder  their  general  education;  to  bring 
about  more  independent  and  thorough  knowledge  of  those  principles 
.  of  art  and  science  which  underlie  much  of  the  industrial  work  of 
the  nation;  and  to  encourage  better  secondary  instruction  generally, 
which  will  include  a  more  effective  teaching  of  foreign  languages  and 
science,  for  those  who  liave  to  guide  commercial  relations  abroad, 
and  to  develoj)  industries  at  home. 

Here  are  plainly  defined  the  purx)ose8  and  the  limitations  of  the 
effort  which  the  association  proposes  to  itself.  Some  of  the  difficnlties 
encountered  in  reducing  to  practical  effect  the  provisions  of  the  techni- 
cal instruction  act,  and  some  of  the  partial  success  achieved  under  it, 
are  set  forth  in  a  report,  made  by  the  secretaries  and  assistant  secre- 
tary of  the  National  Association,  and  published  in  London  in  1889,  under 
the  title.  Technical  Education  in  England  and  Wales. 

ELEMENTARY  MANUAL  INSTRUCTION. 

To  begin  with  the  elementary  instruction  in  the  lowest  grade  of 
schools  we  quote  the  remarks  of  the  committee  on  this  subject: 

The  kindergarten  exercises,  object  lessons,  etc.,  for  the  infant  schools 
and  lower  standards,  that  come  under  the  general  title  of  hand  and 
eye  training,  form  a  very  desirable  introduction  to  more  advanced 
technical  instruction.  •  •  •  g^t  above  the  infant  sebool 
nothing  of  the  kind  is  done,  as  a  rule,  in  primary  schools;  and  it  is 
much  to  be  regretted  that  no  provision  is  introduced  into  the  new  code 
making  object  lessons  a  necessary  subject  at  least  in  the  lower  stand- 
ards. 

It  is  no  doubt  easy  to  say  that  a  special  syllabus,  comprising  a  series 
of  graduated  object  lessons,  may  be  drawn  up  for  the  approval  of  the 
inspector.    But,  as  a  matter  of  fact,  object  lessons  will  never  generally 
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become  part  of  the  curriculum  until  they  arc  insisted  on;  and  as  their 
educational  value  in  brightening  and  stimulating  the  intelligence  of 
the  children  is  admitted  by  all  good  teachers,  it  is  most  desirable  that 
means  should  be  taken  to  ensure  their  general  adoption  in  Elementary 
schools. 

There  are  several  forms  which  hand  and  eye  training  may  take  in 
schools.  It  may  be  conveyed  by  means  of  drawing,  modelling,  ^York- 
shop  instruction,  or  other  manual  exercises,  such  as  sloid. 

The  only  one  of  those  forms  of  manual  training  which  receives  a 
grant  is  drawing. 

(Irants  may  now  be  proposed  for  manual  instruction,  modelling,  wood 
work,  etc.,  under  the  new  technical  instruction  act. 

Concerning  the  plan  of  teaching  by  object  lessons  the  report  says: 

The  London  school  board,  16  years  or  more  ago,  adopted  a  graduated 
series  of  object  lessons  to  be  used  throughout  its  schools.  ^^This  scheme 
of  elementary  science  lessons,"  says  Mr.  Sharpe  in  his  report  for  1887, 
*'  framed  with  the  most  intelligent  care,  has  remained  almost  a  dead  let- 
ter for  15  years  to  the  present  time.'^ 

In  1887  the  Drapers'  Company  placed  £1,000  ($4,866.60)  at  the  disposal 
of  the  City  and  Guilds  of  London  Institute  for  the  promotion  of  manual 
training.  Through  the  efforts  of  the  guilds  the  school  board  established 
wood  work  training  in  six  centres  in  various  parts  of  London  for  se- 
lected children  fi-om  the  board  schools.  The  training  began  in  January 
1888.  The  pupils  attended  once  a  week  for  a  whole  morning  or  after- 
noon, thus  giving  up  one  school  attendance  per  week  for  the  manual 
training.  The  six  centres  thus  provided  for  the  instruction  of  584  chil- 
dren. The  classes  are  under  the  control  of  instructors  and  assistant 
instructors,  the  latter  being  i)ractical  joiners. 

The  instruction  is  designed  to  give  the  pupils  an  intelligent  knowl- 
edge of  the  principles  Vt'bich  underlie  their  work.  Working  drawings 
to  scale  are  made  for  every  exercise.  All  bench  work  is  done  to  exact 
measurement,  and  every  i)iec^  of  wood  is  correctly  lined  before  being 
cut  or  planed. 

The  experiment  of  the  work  has  proved  so  successful  that  since  1890 
the  government  has  carried  on  the  work  in  board  and  lower  grade  schools 
in  London  and  the  provinces. 

A  small  class  for  sloid  was  held  as  an  experiment  for  three  months 
in  the  autumn  of  1887,  but,  to  quote  the  report  of  the  school  board,  "  The 
decision  of  the  local  government  board  in  regard  to  the  surcharge  for 
instniction  in  manual  training  prevented  the  board  from  incurring  any 
expenditure  in  connection  with  the  class."  The  class  would,  therefore, 
have  been  discontinued,  had  not  a  member  of  the  board  defrayed  the 
cost  of  the  instructor's  salary. 

The  report  on  this  point  concludes: 

Manual  instruction  is  given  in  a  few  other  elementary  day  schools  in 
London.  Twenty  to  thirty  selected  scholars  from  Saint  Jude's  National 
Scliool,  Whitechapel,  and  as  many  more  from  the  Castle  Street  Board 
School  in  th«  sanie  distric^t,  receive  instruction  in  wood  work  from  work- 
men of  the  Guild  of  Handicraft  in  Commercial  street*    Thet^  o^x^  ^«a 

8.  Ex.  65 — -  25 
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carpenters'  benclies  in  two  voluntary  schools  at  Westminster  an<l  in  a 
few  other  schools  scattered  over  London.  Some  of  the  ex-7th  standard 
boys  are  iiTider  instruction  in  carpentry  in  Eaine's  Foundation  Schools, 
Siuut  Geoi^e-in-the-East.  The  instructions  would  be  extended  to  chil- 
dren in  the  standards  if  attendance  at  the  workshop  were  couutM  a«  at- 
tendance at  school.  Ko  doubt  manual  classes  are  also  held  iu  several 
other  schools  which  have  not  come  under  our  notice. 

There  is  encouragement  and  much  of  truth  in  the  committee's  re- 
mark, however,  that — 

The  requirements  of  the  people  are  not  to  be  measured  by  the  actual 
existing  demand.  It  is  an  invariable  law  of  educational  progress  that 
the  demand  has  to  be  created  along  with  the  supply,  and  it  is  most 
satisfactory  to  find  that  this  has  actually  been  effected  so  far  as  re- 
gards certain  districts  where  technical  schools  have  grown  up  through 
voluntary  effort.  It  is  as  much  the  object  of  the  promoters  of  techni- 
cal education  to  stimulate  the  demand  as  to  increase  the  suppl;^. 


SECOND AEY  AND  HIGHER  INSTITUTIONS. 

'  The  report  is  much  more  satisfactory  in  that  portion  of  it  which  deals 
with  secondary  and  higher  institutions.  Among  these  the  institution 
bearing  the  name  of  the  City  and  Guilds  of  London  Institute  holds  a 
pronn"nent  place. 

The  present  operations  of  the  institute  include  the  Central  Institute 
in  Exhibition  road,  South  Kensington,  the  Finsbnry  Technical  College 
in  Leonard  street,  and  the  South  London  School  of  Technical  Art. 

CENTRAL  INSTITUTE. 

Central  Institute,  Exhibition  road,  London,  S.  W.,  was  opened  in  1884. 
It  is  designed  to  give  advanced  instruction  in  that  kind  of  knowledge 
which  bears  upon  the  different  branches  of  industries,  whether  nianu- 
fiictiirc  or  arts.  The  management  is  by  a  committee  and  board  of  stud- 
ies. It  is  understood  that  the  building  cost  £75,000  ($3G4, 987. 50), 
and  tlie  furniture,  fitting,  and  appliances,  £25,000  ($121,  G62. 50).  The 
courses  of  instruction  are  arranged  to  suit  the  requirements  of  persons 
who  are  training  to  become  technical  teachers,  preparing  to  enter  engi- 
neering or  architects'  offices,  or  desirous  to  acquaint  themselves  with 
the  si'ientiiic  principles  underlying  the  jjarticular  branch  of  industry  in 
which  they  are  engaged.  The  complete  (three  years)  xourse  involves 
instruction  in  four  departments,  and  there  are  lecture  courses  embrac- 
ing mathematics  and  mechanics,  engineering,  mechanism,  and  the  aiv 
plication  of  dynamics  to  practical  problems,  strength  of  materials,  etc.; 
hydraulics,  practical  physics,  surveying,  electrical  technology,  and 
chemistry.  The  elementary  teachers^  courses  are  carpentry  and  join- 
ery (elementary  and  advanced)  and  experimental  physics. 

The  summer  course  for  teachers  and  others  includes  lectures  and 
laboratory  work  as  follows:    Mechanics  of  construction j   chemistry, 
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¥itli  special  reference  to  the  requirements  of  architects,  builders,  and 
en^neers;  testing  of  dynamos  and  motors;  graphical  statics;  methods 
of  determining  the  ftindamental  standards  of  electrical  measurements; 
gas  manufacture;  paper  manufacture;  lighting,  warming,  and  ven- 
tilating; building. 

Candidates  who  desire  to  qualify  for  the  diploma  are  required  to 
pass  an  entrance  or  matriculation  examination  in  mathematics  and 
mechanics,  mechanical  drawing,  physics,  chemistry,  and  French  or 
German.  On  the  results  of  this  examination  the  scholarships  are 
swarded.  The  entrance  examination  fee  is  £1  ($4.87);  the  fee  for 
inatrieulated  students  (complete  course),  £25  ($121.66)  a  year. 

The  lecture  courses  vary  from  £1  to  £6  ($4.87  to  $29.20)  per  term  or 
session,  according  to  the  subject  taken.  Elementary  teachers,  10«.  or 
15«.  ($2.43  or  $3.65)  for  the  course  of  twelve  lessons.  There  are  special 
terms  for  laboratory  work.  The  scholarships  comprise:  One,  value  £60 
($291.^9)  a  year  for  two  years  and  free  education  the  third  year;  three, 
value  of  students'  fees  for  three  years;  two,  of  £30  ($146)  a  year  for 
two  years— one  with  and  one  without  free  education;  one,  of  £50 
(#243.33)  for  three  years.  The  building  is  replete  with  scientific  ap- 
paratus and  appliances,  laboratories,  and  workshops. 

The  following  table  shows  the  number  of  students  attendiug  the 
Antral  Institute  in  1887-'88 : 


Course. 


-.-*"  coarse 
'^'^JJntr  coarses 


j^'^Ul  cmirses 

^'^Sl*  ooMrses  of  lectures  or  short  speciBl  courses 


»>   -•'ifiKr  cuuxses - 

^1>«ntry  cl»ss  for  elonicntary  teachers 
"^^^Pferimental  physics 


phys 
Total... 


Stndents. 


GG 
56 
15 
375 
90 
2U 


431 


'*It  must  be  acknowledged,"  the  committee  remarks,  "that  the  sup- 
Ply  of  students  has  hitherto  been  hardly  equal  to  the  expectations 
formed  at  the  outscft.  Too  much  stress,  however,  must  not  bo  laid  on 
^18 fact.  The  institution  has  been  open  for  but  five  years,  and  it  has 
^rtainly  been  at  least  as  fortunate  as  the  normal  school  in  its  earlier 
y^ara.  The  fact  is  that  the  demand  for  very  high  class  technical  instruc- 
tion has  to  be  created  as  well  as  the  supply,  and  until  technical  classes 
^i^e  more  widely  diffused  throughout  the  country  than  at  present,  there 
^^  little  demand  for  the  training  of  technical  teachers.  Both  these 
^^fects  will  cure  themselves  in  time." 

FINSBUR7  TECHNICAL  COLLEGE. 

J'insbury  Technical  College  is  situated  in  Leonard  street,City  road,Lon- 
^^Ji,  E.  C.  The  management,  vested  in  the  council  of  the  City  and  G  uilds 
^^  tiondon  Institute,  is  by  committee.    There  are  day  vrnd  e\^\\\v\%^^- 
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partments.  Day  students  must  be  not  less  than  14  years  of  age  and 
pass  an  entrance  examination.  They  are  expected  to  take  a  course  of 
two  or  three  years.  The  courses  of  instruction  are  arranged  under 
five  departments.  Those  for  day  students  being — mechanical  engineer- 
ing and  applied  mathematics;  electrical  engineeringand  applied  physics; 
industrial  and  technical  chemistry;  applied  art;  and  the  building 
trades.  The  evening  classes  are  arranged  in  groups  of  trades:  Me- 
clianical  engineering;  electrical  engineering  and  instrument  making; 
manufacturing  chemistry,  and  industries  involving  the  application  of 
chemistry;  the  art  industi-ies,  including  cabinetmaking  and  decoration 
in  color  and  in  relief;  and  the  building  trades.  All  these  depart- 
ments are  admirably  divided  into  groups  of  two,  three,  or  four  divisions, 
each  with  subdivisions  of  detail  occupying  many  pages  in  the  calen- 
dar. This  wide  range  of  subjects  of  most  useful  instruction  pla<;«s  the 
college  in  the  very  front  rank  of  technical  institutions;  and  a  large 
number  of  students  avail  themselves  of  the  exceptional  advantages  to 
be  derived  from  attending  the  evening  classes.  The  fee  for  day 
students  (comi)lete  course)  is  £16  ($73)  per  session  (a  year);  for 
evening  classes  (according  to  subjects),  6«.  to  15«.  ($1.46  to  $3.G5)  for 
the  .session  of  about  eight  months;  for  art  classes,  178.  to  25«.  ($4«14 
to  $6.08).  There  are  four  studentships  (two  annually  open  to  public 
elementary  boys)  of  £30  ($146)  a  year  for  two  years;  one  of  £20 
($97.33)  and  free  education  at  the  college;  there  are  also  open  scholar- 
ships. The  total  attendance  in  day  and  evening  classes  in  1888-^89 
was  1,181  students. 

In  the  applied  art  section  of  the  college  drawing,  design,  and  painting 
are  taught  in  relation  to  their  api)lication  to  various  industries,  besides 
art  metal  work,  modelling,  carving,  etching,  etc.  The  college  course  is 
regarded  as  a  real  preparation  for  entering  the  factory  or  workshop, 
where,  to  quote  the  language  of  the  principal,  they  "complete  a  modi- 
fied form  of  apprenticeship." 

The  course,  except  in  the  case  of  the  chemistry  department,  lasts 
for  two  years.  The  results  of  this  scheme  of  instruction  are  briefly 
this:  That  the  students  who  have  followed  out  their  course  enter  indus- 
trial life  under  much  more  favorable  conditions  than  otherwise  they 
could  have  done.  They  pick  up  in  the  shops  in  two  or  three  years 
more  than  they  would  have  done  in  five  or  six  years  under  the  old 
apprenticeship  system. 

The  college  is  well  supplied  with  teaching  appliances,  laboratories, 
and  workshops.  Perhaps  this  college  may  be  said  to  be  the  best  ex- 
I)onent  In  Great  Britain  today  of  advanced  technical  training.  It  is 
not,  however,  equal  in  either  its  methods,  morale,  or  fa^i^ilities  to  the 
first-class  institutions  of  its  character  in  the  United  States,  though, 
doubtless,  in  some  respects,  better  adapted  to  the  present  require- 
ments and  status  of  technical  teaching  in  that  country. 


CHAP.  VI. INDUSTRIAL  EDUCATION  IN  GREAT  BRITAIN.      389 

SOUTH  LONDON  SCHOOL  OF  TECHNICAL  ART. 

The  third  school  of  the  City  and  Guilds  of  Loudon  Institute  is  the 
South  London  School  of  Technical  Art,  situated  in  the  Kennington  Park 
road.  It  is  now  attended  by  about  150  students.  Most  of  the  classes, 
Avhich  include  modelling,  design,  house  decorati6n,  china  painting,  wood 
engraving,  etc.,  are  held  in  the  evening,  but  there  are  also  a  few  day 
classes.  In  the  school  art  is  studied  especially  in  its  bearings  on  in- 
dustries, and  the  school  is  said  to  have  had  considerable  influence 
on  the  decorative  trades  of  the  neighborhood,  and  its  prosperity 
varies  with  their  prosperity.  It  is  clear  that  a  great  deal  of  good 
work  has  been  done  in  the  school  with  very  limited  resources,  and  the 
list  of  past  students  who  have  made  a  mark  in  artistic  handicraft  is 
one  of  which  any  school  might  be  i)roud. 

LCWER  MOSELE7  STREET  SCHOOLS,  MANCHESTER. 

The  Lower  Moseley  Street  Schools  of  Manchester,  from  the  date  of 
their  institution  in  1836,  seem  to  have  prospered  in  an  unusual  degree, 
and  to  have  won  their  way  to  popular  favor.  Connected  with  these 
schools  are  societies  whose  various  names  imply  a  great  diversity  of 
objects  to  be  attained,  though  all  of  them  have  the  same  ultimate 
tendency.  Among  these  are  a  singing  class;  a  mutual  improvement 
society;  a  girls' club;  cricket,  football,  swimming,  and  chess  clubs;  a 
natural  history  society;  and  a  maternal  association.  Instruction  in 
secular  subjects  is  given  to  evening  classes. 

The  object  in  establishing  these  classes  is  to  stimulate  the  desire  for 
knowledge  amongst  young  men  and  women,  to  afford  x)leasant  and 
profitable  occupation  for  their  leisure  time,  and  to  give,  as  far  as  possi- 
ble, sound  instruction  in  the  various  subjects  taught.  Many  of  the 
classes  are,  moreover,  of  real  practical  value  to  the  working  man,  and 
are  aided  by  the  government,  with  a  view;  of  increasing  his  skill  as  an 
artisan  by  the  diffusion  of  scientific  and  artistic  knowledge. 

The  courses  of  study  take  a  wide  range,  including,  in  the  elementary 
classes,  reading,  writing,  arithmetic,  geography,  history,  and  shorthand. 
The  commercial  classes  take  bookkeeping,  typewriting,  and  shorthand, 
together  with  French,  German,  Italian,  Spanish,  and  Latin,  grammar, 
and  commercial  arithmetic.  The  science  classes  receive  instruction  in 
physiology,  botany,  chemistry,  mechanics,  magnetism  and  electricity, 
mathematics,  etc.;  while  in  the  art  classes  free-hand,  model,  perspec- 
tive, and  geometrical  drawing  and  designing  are  taught. 

MANUAL  TRAINING  SCHOOL,  MANCHESTER. 

The  Boys'  Gommercial  and  Manual  Training  School,  in  connection 
^ith  the  Manchester  Technical  School,  is  designed  to  develop  harmoni- 
ously all  the  fa,puities  by  means  of  a  systematic  and  progressive  course 
of  intellectual  and  manual  training,  which  has  for  its  express  object  the 
cultivation  of  the  power  of  observation  and  the  foimiag  oi  t\i^yoA^wiKViX;* 
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ments  in  trade  and  manafacture.  The  instructioii  is  largely  supple- 
mented by  work  in  the  laboratories^  where  principles  are  illustrated  by 
experiments  i>erformed  by  the  student  himself,  and  in  the  workshops, 
where  manual  exercises  are  performed  at  the  bench  and  lathe.  The 
subjects  taught  in  this  department  include  arithmetic,  algebra,  geome- 
try^  mechanics,  heat,  chemistry,  geometrical  and  mechanical  drawing, 
lectures  on  local  industries,  use  of  tools  in  the  workshops,  French, 
German,  typewriting,  and  shorthand. 

The  wood  and  iron  workshops  are  supplied  with  all  the  necessary 
tools  and  appliances  for  a  useful  course  of  manual  training,  but  no  at- 
tempt is  made  to  teach  special  trades.  The  work  performed  by  the 
students  is  executed  from  working  drawings  previously  made  by  them- 
selvea.  In  the  testing  room  experiments  are  conducted  on  the  strength 
of  materials  and  simple  structures  by  actual  breaking  with  deadweights, 
and  on  the  elementary  principles  of  construction. 

The  hours  of  attendance  daily,  except  Saturday,  when  there  is  no 
Bchool  session,  are  from  0.30  a.  m.  to  12.30  p.  m.,  and  from  2  to  4.30  p.  m. 

Each  student  pays  a  tuition  fee  of  10«.  ($2.43)  per  month  of  actual 
school  work;  but  six  free  scholarships  are  available  in  this  department, 
entitling  the  holders  to  instruction  in  all  the  subjects  taught.  These 
^'holarships  are  awarded  on  the  result  of  a  competitive  examination, 
and  are  tenable  for  one  year. 

STOCKPORT. 

At  Stockport  there'is  a  day  school  for  boys  and  girls,  the  main  ob- 
ject of  which  is  said  to  be  to  continue  the  education  of  boys  and  girls, 
^^yond  the  public  elementary  schools,  in  such  a  manner  as  to  give 
^em  a  thorough  grounding  in  science  and  art,  and  by  a  judicious  com- 
bination of  practical  and  theoretical  instruction  to  develop  manual 
dexterity  side  by  side  with  the  mental  faculties.    The  students  will  be 
I^laced  in  the  best  possible  position  for  subsequently  acquiring  a  prac- 
^'cal  knowledge  of  a  trade  or  profession,  and  will  be  enabled  with  ad- 
^cintage  to  take  up  the  study  of  more  purely  technical  subjects. 

Here  is  a  clear  and  explicit  avowal  of  a  purpose  to  conduct  the  school 
^^struction  in  such  a  way  as  to  bring  manual  training  into  close  and 
Vital  relations  with  the  secondary  education  in  the  schools  of  lower 
^ade.  At  the  same  time  the  limitations  of  manual  training  are  dis- 
tinctly defined.  Not  to  teach  special  trades,  nor  to  supercede  appren- 
ticeship, is  the  aim  in  this  school;  but  so  to  develop  the  faculties  and 
educate  the  hand  as  to  equip  the  pupil  for  the  duties  of  life,  whatever 
"they  may  be. 

Drawing,  building  construction,  mathematics,  chemistry,  sound,  light, 

lieat,  theoretical  mechanics,  French,  shorthand,  bookkeeping,  English 

composition,  manual  training  in  the  use  of  tools,  cookery,  needlework, 

sick  nursing,  dressmaking,  millinery,  and  starching  and  ironing,  are 

the  subjects  taught. 
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The  sessions  of  tliis  school  cover  about  forty  weeks  per  year.  The 
school  hours  are  9.30  a.  m.  to  12.30  p.  in,,  and  2  to  4.30  p.  ur.  on  five  days 
per  week,  there  being  no  classes  on  Saturdays.  The  fee  for  attendance 
is  Is.  (24  cents)  per  week,  including  stationery. 

The  teaching  staff  consists  of  the  principal  and  19  assistant  teachersj 
but  no  record  of  the  number  of  students  in  attendance  in  any  of  the 
departments  is  accessible. 

ROBERT  GORDON'S  COLLEGE,  ABEIlDEEN. 

At  Aberdeen,  Scotland,  an  institution  known  as  Robert  Gordon's 
College  is  in  operation,  with  day  and  evening  cl^^ses,  to  which  both 
sexes  are  admitted.    Gonnecte«l  With  it  is  a  day  department  called  the 
trade  and  engineering  school,  though  the  title  is  hardly  exa<;t.    It  is 
properly  a  manual  training  school,  and  its  aim  is  to  put  boys  in  a  posi- 
tion to  profit  to  the  full  by  the  apprenticesbii)  they  are  about  to  enter,^^ 
at  the  age  of  15  or  16  years,  thoroughly  equipped  as  to  preliraiuar)^ 
knowledge.    It  is  by  no  means  intended  that  a  boy  shoidd  learn  hi?*  ^ 
trade  in  the  college,  but  only  that  he  should  lay  the  foundation  of  tha 
scientific  and  technical  knowledge  which  has  become  an  essential  co? 
coraitant  of  trade  experience  and  manual  dexterity.    This  explanatii 


determines  the  status  of  the  day  school,  for  the  completion  of  wlic^ 
course  an  attendance  of  two  years'  duration  is  necessary.  In  the  cv^^ 
ing  classes  instruction  is  given  to  apprentices  in  several^  techiiii^ 
branches  throughout  a  four  years'  course. 

The  registration  of  pupil  apprentices  in  each  of  the  technologica] 
eJa-sses  for  the  year  1890-'91  is  reported  as  follows: 

Telegraphy Ig 

Phiiubera'  work  (theoretical) 23 

Plumbers'  work  (practical) 9 

Watch  and  clock  making 10 

Metal  working  tools 23 

Mechanical  engineering 12 

Carriage  bnild  ing 12 

Carpentry  and  joinery 9 

Total .' 116 


BIRMINGHAM  TECHNICAL  8CHOOL8. 

The  Birmingham  Mnnieipal  Technieal  School  is  to  be  rated  as  a 
manual  trainhig  scbool  of  high  grade.  This  school  was  established  for 
the  purpose  of  carrying  out  a  liberal  scheme  of  technical  education, 
which  was  rendered  possible  by  the  technical  education  a<jt  of  1890. 
It  does  not  undertake  to  teach  the  practice  of  trades  in  the  class  room. 
This  can  be  properly  learned  only  in  the  workshop.  But,  in  the  school, 
the  student  learns  the  scientific  principles  on  which  the  various  locid 
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mdiistrfcs  are  based.    The  BirmiDghain  Seventh  Standard  Technical 

Scbool  is  iiuder  the  control  of  the  Birmingham  school  board.    Instnic- 

tiou  is  given  in  the  school  in  those  sciences  and  arts  upon  which  the 

trades  and  manufactures  of  the  town  are    based.    It  is   contended 

ibat  the  result  of  such  Instruction  in  the  bojird  school  is  that  a  boy 

iustead  of  having  possibly  to  spend  two  or  three  years  as  an  errand 

boy  before  being  initiated  into  some  handicraft  with  which  he  is 

entirely  ignorant  is,  after  spending  a  couple  of  years  at  such  a  school, 

enabled  to  enter  a  manufactory  already  instructed  in  the  use  of  tools 

of  tbe  craft  he  is  about  to  follow;  as  st  consequence  of  intelligent  train- 

iiigiatbe  elementary  principles,  he  is  enabled  at  once  to  command 

higher  wages,  and  is  a  more  thoughtful  and  original  worker.    It  is  also 

argued  that  in  consequence  of  the  decline  in  the  apprenticesbip  system 

some  such  preliminary  training  is  requisite  in  order  that  a  lad  may 

learn  more  than  just  one  particular  branch  of  his  trade. 

As  a  result  of  the  introduction  of  machinery  in  every  branch  and 
detail  of  manufacture  a  workman  is  frequently  kept  upon  one  special 
(lescription  of  work.  If  the  demand  for  the  article,  upon  which  per- 
haps be  has  for  years  been  at  work,  declines  he  is  placed  at  a  great 
disadvantage  in  regaining  employment  as  he  has  had  no  general 
^raiuiug.  The  result,  therefore,  of  the  system  adopted  by  the  school 
board  is  felt  to  be  that  employment  will  not  only  be  more  constant, 
bnt  that  the  work  of  the  skilled  mechanic  will  be  of  more  value,  and 
consequently  it  will  be  accompanied  by  an  increase  iu  wages. 

f*arents  entering  their  boys  in  the  Birmingham  Seventh  Standard 

^^(^linical  School  have  to  sign  a  declaration  that  they  will  keep  the  boys 

^^  School  for  a  perio  J  of  at  least  two  years.    This  is  done  to  insure 

tlieir  ret  i  :\  ing  an  adequate  and  i>roper  course  of  instruction,  and  also 

^^  enable  them  to  earn  the  government  grants  in  the  science  subjects 

^^  tbe  two  years. 

Ill  this  school  the  subjects  taught  are  arithmetic,  drawing,  theoretical 
^'^cl  practical  mechanics,  chemistry,  electricity,  model  and  machine 
^^Uwing,  geometry,  and  principles  of  machinery,  with  laboratory  and 
Workshop  pra(;tice. 

The  school  board  believes  it  necessary  to  provide  for  the  technical 
^^ainiug  of  artisans,  find  states  the  case  as  follows : 

Competition  with  the  better  trained  workmen  of  the  continent  and 
America  is  becoming  more  and  more  severe  every  day,  and  is  actually 
^king  some  of  the  means  of  livelihood  away  from  the  English  work- 
man. A  more  thorough  and  more  scientific  training  of  the  artisans  of 
Ijirmingham  will  greatly  improve  the  articles  manufactured  here,  in 
^tyle,  design,^nd  delicacy  of  workmanship,  and  will  also  lead  to  a  les- 
^ned  cost  of  production ;  the  trade  of  the  town,  where  it  now  languishes, 
Ainll  revive;  new  developments  of  mechanical  skill  will  open  out  new 
trades;  employment  will  be  more  constant;  and  the  wages  of  the  skilled 
workman  will  rise. 

In  the  report  of  the  Birmingh^im  school  board  for  the  year  ending 
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vember  28, 1889,  regret  is  expressed  that  scbool  boards  liave  n 
^ver  to  introduce  tecbnical  or  manual  instruction  in  schools  under 
»ir  control;  but  it  is  understood  that  the  act  of  August  19, 1890,  r^^ 
vcs  this  cause  of  comphi.int.    The  provisions  of  the  law  are,  howeve 
uewhat  obscure,  and  have  given  rise  to  considerable  controversy. 

BIRMINGHAM  SCHOOL  OF  ART. 

Birmingham  has  a  municipal  school  of  art,  whose  influence  on  lo^^^i 
Instries  is  incalculably  beneficial.  In  this  school  and  its  ei^^^ 
inches  there  were  enrolled  at*the  date  of  the  latest  report  to  wU/cli. 
have  access,  namely,  in  the  autumn  of  1886,  1,307  art  studeuf^^ 
my  of  these  were  artisan  students;  and  the  committee  state,  that! 
their  purpose  to  facilitate  as  much  as  i>ossible  the  art  instruction 
)se  engaged  in  the  trades  of  the  town.  Consequently,  in  the  brand 
lools,  where  the  attendance  is  chiefly  composed  of  artisans  the  fe< 
ve  been  lixed  at  the  low  rate  of  3«.  (73  cents)  per  term. 
Che  course  of  instniction  includes  elementary  drawing,  drawing  froi 
Klels,  elementary  design,  perspective,  practical,  plane,  and  soliifr^id 
>metry,  outline  and  shading  from  nature,  casts,  and  objects,  machine  ^tfzne 
istruction  and  drawing,  and  building  construction.  In  five  of  th».^=±e 
inch  schools  instruction  in  elementary  modelling  is  also  given. 
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\nother  class  of  day  school  is  represented  by  the  Polytechnic  da^^p 
lool.    At  this  school  the  committee  realize  the  importance  of  sp — ^. 
lizing  the  course  of  instruction  a  boy  receive*,  so  as  to  fit  him  to  ^^ 
bh  greater  advantage  the  special  vocation  he  is  afterward  to  follo^^r. 
cordingly  at  the  age  of  13  (or  before,  provided  the  boy  can  pass  ^. 
alifying  examination)  the  future  studies  of  the  pupil  arc  specialized^ 
ould  it  be  the  intention  of  the  parent  to  i)lace  the  boy  in  some  pro.     — • 
sion  he  is  placed  in  the  professional  division.    If  to  enter  the  civil      ^ 
vice  is  desired  then  the  boy  is  placed  in  that  division  which  pre- 
res  specially  for  the  examinations.    In  the  commercial  division  a 
y  receives  a  special  course  of  training  for  the  office  and  for  couimer- 
1  pursuits. 

[n  the  tcclmieal  division  the  curriculum  is  altogether  different  and 
hides  instruction  in  science  and  technical  subjects,  also  a  complete 
[1  systematic  course  of  manual  instruction  in  the  workshop.     The 
ter  instruction  is  virtually  a  continuation  of  that  given  in  the  lecture 
)m,  every  example  having  to  be  constructed  from  working  drawings 
)duced  in  a  workmanlike  manner  in  the  drawing  office.    For  con — 
iiience  and  regularity  of  instruction  a  regular  text  book  has  beenpr 
red  for  the  workshop,  and  not  until  the  examples  contained  therei 
ve  been  made  by  the  i)upil  is  hei)ermittcd  to  engage  in  more 
)ces  of  work. 
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The  advantage  of  sucli  a  scliool  lias  been  most  apparent  from  the  num- 
ber of  applications  for  boys  that  have  been  made  by  employers.  Many 
of  the  Arms  which  have  taken  the  lads  are  among  the  best  in  London, 
and  many  of  the  appointments  that  have  been  obtained  are  those  for 
which  as  much  as  £200  ($973.30)  premium  has  been  paid  by  apprentices 
entering  the  firms.  It  is,  however,  to  the  advantage  of  an  employer  to 
take  a  well  trained  lad  as  an  apprentice,  and,  even  without  a  premium, 
pay  wages  to  commence  with,  for  without  question  such  a  boy  will  get 
through  his  work  quicker,  will  waste  less  material  by  trial  and  error, 
and  will  require  less  attention  bestowed  upon  him  than  a  poorly  edu- 
cated lad. 

The  number  of  boys  in  the  school  exceeds  500.  There  is,  however, 
an  upper  department  or  engineering  school,  where  even  a  higher  grade 
of  instruction  is  given  to  those  preparing  for  colonial  engineering 
appointments,  or  for  special  positions  in  mechanical,  civil,  or  electrical 
engineering  firms.  In  this  division,  termed  the  engineering  school, 
higher  branches  of  the  sciences  are  taught,  special  attention  is  given 
to  mechanical  draughtsmanship  and  designing,  and  every  possible  effort 
is  made  and  facility  afforded  to  develop  originality.  Lads  usually 
remain  in  this  department  for  at  least  two  years  after  leaving  the 
lower  school,  and  many  of  the  old  scholars  now  hold  most  impor- 
tant and  lucrative  appointments  in  different  parts  of  the  country.  The 
average  cost  of  instruction  for  each  boy  amounts  to  about  £S  ($38.03) 
per  annum,  or,  after  deducting  an  average  government  grant  of  £3  10«. 
($17.03),  a  net  cost  per  boy  of  about  £4  10».  ($21.90).  This  high  aver- 
age is  due  to  the  expensiveness  of  manual  instruction,  which  involves 
not  only  costly  tools  and  machinery  that  constantly  need  replenishing, 
but  also  the  employment  of  skilled  and  efficient  manual  instructors 
who  command  a  high  salary.  It  is  necessary  to  obtain  the  sanction  of 
parents  to  keep  the  boys  at  their  specialized  studies  for  a  period  of  at 
least  two  years  in  order  to  obtain  a  thorough  course  of  instruction. 

PEOPLE'S  PALACE  DAT  SCHOOL. 

A  school  upon  the  model  of  the  technical  division  of  the  Polytechnic 
was  founded  in  connection  with  the  People's  Palace  for  East  London. 
This  school  has  now  been  taken  over,  together  with  all  the  evening 
classes  conducted  at  that  institution,  by  the  Worshipful  Company  of 
Drapers,  one  of  the  wealthiest  of  the  guilds  of  the  city  of  London. 
There  are  at  the  present  time  some  350  boys  in  the  school,  about  300 
of  whom  obtain  their  instruction  free  of  cost. 

Examinations  are  held  each  year,  when  about  150  free  scholarships 
are  granted.  By  this  means  the  very  best  boys  are  secured  for  the 
course  of  training  given,  and  the  results  are  consequently  of  a  satis- 
factory character.  The  net  cost  per  boy  at  the  People's  Palace  school, 
without  taking  rent  of  building  into  consideration,  amounts  to  about 
£5  10».  ($26.77)  per  head.    To  maintain  the  educational  department 


% 


396  REPORT   OF   THE   COMMISSIONER   OF   LABOR. 

of  the  school  the  Drapers'  Company  grants  the  sum  of  £G,OCO  ($29,199) 
per  aiimim,  the  schools  having  been  built  by  them  at  a  cost  of  £40,000 
($194,660). 

It  is  proposed  to  organize  similar  schools  in  connection  with  each  of 
the  proposed  polytechnics  that  are  at  the  present  time  in  course  of 
erection.  The  greater  part  of  the  funds  have  already  been  subscribed, 
and  it  is  confidently  anticipated  that  within  the  next  two  or  three 
years  every  district  of  London  will  have  its  own  polytechnic. 

TECHNICAL  SCHOOLS. 

The  executive  committee  of  the  national  association,  in  the  report 
already  quoted,  speaking  of  the  class  of  schools  of  which  the  Poly- 
technic, the  People's  Palace,  the  Bradford,  and  the  Huddersfleld  schools 
are  examples,  i^ertinently  observe: 

The  materials  do  not  exist  for  the  construction  of  a  table  giving  a 
complete  account  of  the  technological  classes  of  these  institutions.  The 
ii!il)ortance  attached  to  various  technological  subjects  varies  w^ith  the 
charact4ir  of  the  staple  industries  of  the  district  in  which  the  particular 
technical  schools  are  situated.  Thus,  textile  instruction  forms  a  special 
feature  of  the  schools  at  Bradford,  Huddersfleld,  Keighley,  and  Mac- 
clesfield; at  Sheffield  the  iron  and  engineering  industries  are  more 
especially  considered;  while  at  Bristol  and  Leicester  (both  centres  o 
the  boot  trade)  classes  are  held  in  boot  and  shoe  making.  Glass 
bearing  on  lace  making  and  designing  are  held  at  Nottingham;  watch 
making  is  specially  studied  at  Coventry. 

It  is  not  easy  to  know  w^hat  institutions  to  include  in  the  list  of  scieno 
and  technical  schools  and  what  to  exclude. 
And  again,  in  a  general  survey  of  the  situation,  it  is  stated: 

The  chief  thing  that  strikes  us  in  reviewing  the  educational  posi- 
tion  of  London  [the  observation  would  hold  good  if  applied  to  the 
whole  kingdom,  apparently]  is  the  entire  want  of  system  and  of  all 
attempts  at  coordination  among  the  numberless  educational  institu- 
tions intermediate  between  the  elementary  school  and  the  university. 
At  the  bottom  of  the  scale  stands  the  well  organized*  system  of  ele- 
mentary education;  •  •  •  at  the  top  stand  two  institutions  of 
university  college  rank;  •  •  •  but  the  intermediate  educational 
system  of  London  presents  the  spectacle  of  a  number  of  overlapping 
and  competing  institutions  with  no  attempt  at  harmony  of  action,  and 
leaving  gaps  of  the  most  disastrous  kind  unfilled. 

Finally,  suggestions  for  the  reform  of  the  whole  educational  system 
of  England  are  made  in  the  closing  words  of  the  report;  and  as  these 
Buggestions  are  possibly  as  api)licable  to  our  own  school  system  as  to 
that  of  Great  Britain  we  transfer  the  bulk  of  them  to  our  own  pages: 

I'here  is  little  need  nowadays  to  speak  at  length  on  the  need  for  a 
wider  diffusion  of  technical  instruction.  It  is  a  want  which  at  last 
seems  to  be  recognized,  and  is  being  gradually  met  in  an  irregular  and 
piecemeal  fashion  by  voluntary  eflbrt.  Voluntary  effort,  however,  wil 
be  quite  inadequate  to  cover  the  whole  ground,  and  now  that  somi 
progress  has  been  made  tow.irds  legislative  actioH  in  the  matter  it  i 
to  be  hoped  that  something  more  sy^leiuxvvtvc  c^ii.  be  effected. 
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The  necessity  for  improvement  in  the  quality  of  teclmical  instruction 
is  insisted  upon. 

If  the  present  movement  for  technical  education  is  to  end  in  the  mere 
multiplication  of  science  and  art  classes,  formed  by  incompetent  teach- 
ers dependent  on  ^ants  for  their  livelihood,  it  may  be  that  the  result- 
ing evil  will  outweigh  the  good.  If  the  technical  school  of  the  future 
is  to  consist  of  an  ill  assorted  collection  of  such  classes  as  are  found  by 
experiment  to  be  the  most  paying — from  the  point  of  view  not  of  the 
education  of  the  boy,  but  of  the  remuneration  of  the  teacher,  omitting 
all  those  humanizing  studies  which  are  merely  educational,  and  not 
grant-eaniing — the  cause  of  secondary  education  will  not  be  advanced, 
but  rather  thrown  back  by  the  change. 

To  thte  end,  it  is  contended,  the  secondary  education  should  be  re- 
organized, so  that  there  may  be,  in  the  words  of  the  late  Mr.  Matthew 
Arnold,  "  a  correlation  between  popular  instruction  and  the  instruction 
above  it." 

REaENT  STREET  F0L7TECHNIC. 

The  efforts  to  improve  the  technical  education  of  apprentices  and 
young  mechanics  in  evening  classes  has  nowhere  been  more  successful 
(luring  the  last  eight  years  than  at  the  Polytechnic  Young  Men's  Chris- 
tian Institute  in  Eegent  street.  This  institution  was  the  first  of  its 
kind  to  receive  the  adhesion  and  support  of  all  sections  of  the  work- 
ing classes,  and  has,  without  question,  done  more  to  popularize  tech- 
nical instruction  than  any  other  effort  in  the  kingdom.  The  work  was 
first  started  by  Mr.  Quintin  Hogg,  in  the  form  of  a  social  effort  among 
working  boys,  and  carried  on  in  a  small  building  near  Drury  Lane  in 
1873.  Mr.  Hogg  secured  a  room  and  made  it  a  meeting  place  and 
club  room  for  about  20  boys,  who  enrolled  themselves  as  members. 
The  spirit  and  enthusiasm  that  were  put  into  the  work  soon  resulted  in 
the  numbers  increasing.  Mr.  Hogg  accordingly  increased  the  number 
of  rooms  until  very  soon  the  whole  house  was  requisitioned,  by  which 
time  there  was  an  active  membership  of  over  200  youths. 

In  1878  Mr.  Hogg,  being  greatly  encouraged  by  the  result  of  his 
efforts,  secured  considerably  larger  premises  in  Long  Acre,  capable  of 
accommodating  500  members,  and  so  numerous  were  the  applications 
for  admission  that  this  number  was  at  once  obtained.  The  organiza- 
tion of  the  institution  wa«  at  this  time  considerably  altered,  and  that 
which  was  originally  started  only  as  a  social  club  on  Christian  princi- 
ples now  added  a  considerable  number  of  agencies  to  its  curriculum. 
Various  clubs  and  societies,  physical,  athletic,  literary,  and  religious 
in  character,  were  started,  and,  at  the  same  time,  what  was  in  those 
days  considered  a  spirited  programme  of  evening  classes  was  arranged 
and  opened  to  young  men,  both  members  of  the  institution  and 
others.  Membership  of  the  institute  was  limited  to  young  men  between 
the  ages  of  IG  and  25,  and  these  limits  have  remained  in  force  until  the 
present  time'.  This  decision  was  arrived  at  after  a  full  consideration, 
as  it  was  felt  that  to  successfully  influence  the  members  for  good  they 
must  he  more  or  less  of  the  same  age. 
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this  restriction  in  any  way  reduce  the  merabersliip  tiiat  would 
•btained  were  there  no  such  restriction  t 

t  is  believed  that  just  the  coutriuy  is  the  case,  and,  as  an  evidence  of 
s,  the  fact  may  be  meiitioued  that  for  the  last  ten  ^^ears  the  school 
1  always  reached  its  full  limit  of  membership,  which,  at  the  pres- 
time,  exceeds  5,0(M),  and  not  only  so,  but  always  has  some  applicants 
itiug  for  admission  as  yacancies  occur,  candidates  having  to  wait 
tiths  before  being  admitted.  While  this  is  the  case  at  the  Polytech- 
f  we  do  not  know  of  a  single  other  institution  of  a  similar  character 
ere  the  membership  exceeds  2,000,  and  where  the  demand  is  such 
t  candidates  have  to  wait  at  all  for  admission.  This  fact  alone 
lid  fully  justify  the  authorities  in  making  such  restrietion,^ut  the 
rk  of  catering  for  the  social  requirements  of  members  has  thereby 
n  rendered  more  easy,  and  the  direct  results,  where  the  institution 
I  exercised  a  moral,  intellectual,  or  spiritual  effect,  are  He^  more 
ncrous  than  they  would  have  been  had  no  such  restriction  been 
>pted. 

Vhile  this  rule  applied  to  membership  of  the  institution,  it  was  felt 
ye  quite  unnecessai*y  to  apply  the  same  to  students  of  the  classes; 
a  student,  whether  old  or  young,  while  he  attended  any  course  o 
traction,  had  to  follow  out  the  regulations  for  study  as  laid  down  b 
instructor,  and  was  equally  subject  to  the  discipline  of  the  class^ 
Yns  also  inadvisable  to  impose  the  restriction  in  the  classes,  for  th^^ 
nts  made  by  the  government  to  successful  students  in  science  auCHy 
subjects  would  thereby  have  been  sacrificed,  as  the  govenimen  ^ 
ctions  no  limitation  of  age.    Moreover,  if  the  institution  had  n<^^ 
ipctcd  in  these  examinations,  it  would  have  lost  all  those  students^ 
I  they  were  many,  to  whom  the  certificates  granted  by  the  govern, 
it  were  necessary  in  order  to  enable  them  to  qualify  for  certain  ap. 
atnicnts.    The  educational  effort  met  with  such  appreciation  tLat 
J  department  soop  received  considerable  attention  from  Mr.  Quintin 
[Tg.    At  that  time  scarcely  any  institute  in  Loudon  made  special 
rts  to  meet  tbe  requirements  of  the  working  classes;  consequently 
educational  work  became  an  imiDortant  item  in  the  programme  of 
institution. 

rosperity  continual  to  attend  the  work,  and  the  cry  for  more  room 
;  continually  being  heard.    In  1S82  the  building  occupied  by  tbe 
liorities  of  the  Royal  Polytechnic  Institution  came  into  the  market,       ^ 
the  lease  was  purchased  by  Mr.  Hogg.    As  the  premises  wore  not 
igcther  adapted  for  the  purpose  required  considerable  alteration  was 
Bssary,  and  Mr.  Hogg  has  spent  altogether  over  £GO,000  ($291,990) 
he  purchase  of  lease,  extension,  and  adaptation  of  the  present  build- 
The  acquisition  of  such  extensive  premises  enabled  the  educa- 
al  work  to  be  expanded  in  such  a  manner  as  to  attract  more  o 
the  whole  of  London  by  the  practical,  comprehensive;  and  at  tb^ 
e  time  novel  scheme  adopted.    Workshop  classes  in  several  trader 
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were  for  the  first  time  opened  to  apprentices  and  young  mechanics, 
and  x>opalar  courses  of  instruction  based  upon  the  syllabus  laid  down 
by  the  City  and  Guilds  of  London  Institute  were  given,  but  where  such 
syllabus  was  defective  of  practical  application,  as  in  many  instances  it 
was,  such  defects  were  supplied.  The  instructors  themselves  were  the 
most  skilled  and  capable  mechanics  that  could  be  obtained,  instead  of 
mere  theoretical  and  scientific  instructors. 

This  was  in  itself  a  great  innovation,  and  a  step  which,  although  pre- 
viously ignored,  has  since  received  the  unqualified  approval  of  education- 
ists. The  class  rooms  were  thoroughly  fitted  up  as  workshops,  not  in  any 
fantastic  or  superficial  manner,  but  with  tools  and  appliances  that 
gave  all  the  advantages  and  avoided  all  the  disadvantages  of  ordinary 
workshops.  The  instruction  being  given  by  skilled  workmen,  the  lan- 
guage used  was  such  as  to  be  thoroughly  understood  by  all  the  stu- 
dents; ordinary,  every  day  workshop  difficulties  were  exx>lained,  and 
the  special  needs  of  each  student  attended  to  in  such  a  manner  as  to 
enable  him  to  overcome  all  difficulties.  In  order  to  make  the  place  as 
attractive  as  possible,  and  to  meet  the  requirements  of  those  who 
would  be  unable  to  go  home  and  dress  before  attending,  students  were 
encouraged  to  come  straight  from  the  workshop  in  their  ordinary  work- 
ing clothes.  Lavatories  with  hot  and  cold  water,  accommodations  for 
boot  cleaning,  etc.,  were  provided  in  order  that  those  so  coming  could 
have  the  convenience  of  a  wash  and  brush  up  free  of  charge. 

A  comfortable  refreshment  room  was  provided,  so  that  those  who 
required  it  could  obtain  tea  or  light  refreshments  at  the  lowest  rates. 
Intoxicating  liquors  and  smoking  have  never  been  permitted  in  the  in- 
stitute, and  their  absence  has  undoubtedly  helped  materially  in  the 
success  achieved.  In  order  to  get  hold  of  the  real  working  classes 
workshops  were  visited  for  some  considerable  distance,  and  the  advan- 
tages of  the  instruction  advocated,  the  cooperation  of  employers  was 
also  sought  and  obtained,  the  result  being  that  at  the  very  commence- 
ment nearly  every  class  was  filled.  With  such  an  admirabl^e  start  the 
movement  received  an  immense  stimulus,  and  the  press  chronicled  at 
frequent  intervals  the  doings  of  the  institute.  The  Trades  Council  of 
London,  which  is  composed  of  representatives  of  all  the  trade  unions,* 
visited  the  classes  officially  on  two  occasions,  and  on  each  visit  they  gave 
so  favorable  a  report  that  at  the  conventions  of  the  trade  unions  resolu- 
tions in  the  highest  degree  favorable  to  the  classes  were  adopted.  At 
one  mooting  of  delegates,  representing  aU  the  trade  unions  in  London, 
a  resolution  recommending  the  polytechnic  classes  to  the  London  work- 
men was  unanimously  adopted.  ^ 

The  royal  commissioners  appointed  by  parliament  to  inquire  into  the 
progress  of  technical  education  on  the  continent  visited  the  institute 
soon  after  it  was  opened,  and,  although  the  work  had  only  just  been 
launched,  Mr.  Woodall,  M.  P.,  one  of  the  commissioners,  stated  that 
the  instruction  was  of  a  far  more  practical  character  than  he  had  seen  at 
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any  other  institution  tlie  commissioners  had  visited.  From  the  very 
first  the  instruction  in  the  trade  classes  was  limited  to  those  who 
were  apprentices,  or  others  already  engaged  in  the  trade,  the  object 
rightly  being  not  to  create  a  number  of  amat<iurs,  or  third-rate  work- 
men, but  jatlier  to  make  those  who  had  alrea<ly  joined  the  craft  more 
intelligent,  thoughtful,  aud  skilled  mechanics.  Another  feature  of  the 
institution  which  helped  greatly  to  make  it  a  rendezvous  of  so  many 
young  men  must  not  be  omitted.  The  large  central  hall,  100  by  40  feet, 
was  converted  into  the  finest  gymnasium  in  London.  At  the  time  ol 
the  opening  of  the  Polytechnic  very  little  was  done  to  promote  physi- 
cal recreation  in  London,  and  this  proved  an  immense  attraction. 

It  drew  hundreds  of  young  men  who,  being  interested  in  gymnas- 
tics, joined  the  institution,  and  in  most  instances  some  of  the  classes 
sUso.  The  success  of  the  gymnasium  had  also  a  remarkable  effect  in 
London,  and  whereas  ten  years  ago  gymnasiums  were  virtually  unknown 
in  connection  with  clubs  and  institutes  for  young  men,  now  there  is 
scarcely  an  institution  without  one.  Besides  the  gymnasium  a  very 
handsome  swimming  bath  75  by  35  feet  was  built,  and  this  was  as  well 
patronized  as  the  gymnasium.  The  athletic  club,  which  is  now  the 
largest  of  its  kind  in  the  kingdom,  also  proved  a  valuable  method  oi 
drawing  young  men  to  the  place.  A  reading  room,  the  formation  of  so- 
cieties connected  with  some  of  the  trades,  and  other  social  agencies 
were  all  used  to  attract  and  help  young  men.  There  was  also  another 
agency — the  religious  work — thepowerof  which  has  over  and  over  again 
been  acknowledged  as  contributing  in  a  great  measure  to  the  success 
of  the  whole  effort. 

It  will  thus  be  seen  that  the  secret  of  success  has  been  in  the  com- 
bination of  the  efforts  put  forward  for  the  welfare  of  young  men,  and 
by  this  combination  the  work  of  the  institute  soon  became  familiar  in 
[\\\  parts  of  London.  Each  year  the  number  of  classes  and  students  on 
the  list  has  increased  until  last  year  the  total  class  entries  during 
the  year  exceeded  the  almost  incredible  number  of  10,000,  exclusive 
of  those  attending  the  day  school.  Additions  and  extensions  have  from 
time  to  time  been  made  to  the  main  buildings,  and  last  year  the  West 
London  School  of  Art,  which  was  about  to  be  closed  by  its  committee  in 
consequence  of  the  small  number  of  students  attending,  was  taken  over 
by  the  Polytechnic.  The  result  of  their  enterprising  effort  was  that 
within  twelve  months  the  school  was  attended  by  a  larger  namber  of 
students  than  any  other  school  of  art  in  the  metropolis,  and  at  the  pres- 
ent time  there  are  nearly  600  art  students  attending  the  various  classesi* 
every  week. 

Mr.  Hogg  soon  extended  his  interest  to  young  women  as  well  as  to 
young  men,  and  opened  the  young  women's  branch  of  the  Polytechnic 
in  Langham  place.    At  first  accommodation  was  provided  for  a  mem- 
bership of  over  500.    The  demand,  however,  grew  so  rapidly  that  a$ 
far  as  possible  the  adjoining  premises  were  secured,  aud  at  tlie  pr^selit 
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10  tliere  are  over  1,200  active  members  of  this  most  usefiil  and  flour- 
iiding  branch.  It  is  open  every  evening  from  6  to  10  o'clock  (Sundays 
and  bank  holidays  excepted).  The  age  limit  is  from  16  to  25  years. 
Tlie  subscription  is  Is.  6d.  (37  cents)  per  quarter,  or5«.  ($1.22)  per  annum, 
payable  in  advance.  A  large  number  of  suitable  classes  are  held  for 
young  women  only.  These  include  instruction  in  ambulance  corps 
iFork,  arithmetic,  commercial  correspondence,  bookkeeping,  modern 
languages,  stenography,  typewriting,  dressmaking,  mantle  making, 
mOlinery,  plain  and  art  needlework,  cooking,  music,  and  the  elementary 
branches.  The  tuition  fees  are  exceedingly  low  for  each  course,  an 
average  difference  of  Is.  6d.  (37  cents)  more  being  charged  young 
women  not  members  of  the  institute. 

The  following  list  of  the  numbers  of  young  women  who  joined  the 
classes  during  the  present  session  is  an  evidence  of  the  manner  in  which 
the  classes  are  attended : 

ATTENDANCE  OP  THE  POLYTECBNIC  (WOMEN'S  BRANCH). 


Subject. 

Bookkeeping,  uithmetio,  and  other  oommercial  subjects 

^ach.  German,  and  typewriting  and  shorthand 

Afflbnknce  work  and  nursing 

ClMQiatry  and  other  acienoo  subjects 

WTil  lenrice  classes 

Sapng 

{Mtniinental  music 

{JreMmaking 

Cookery 

Bocntfon ,. 

Total 


Pupils. 


108 

163 

104 

115 

M 

146 

196 

87 

73 

124 


1,182 


Membership  entitles  to  the  use  of  the  reading,  writing,  sewing  rooms, 
^^^  parlors,  and  covers  the  right  to  attend  concerts,  lectures,  and  enter- 
tainments in  the  great  hall  of  the  Polytechnic  at  members'  rates.  The 
swimming  bath  is  reserved  for  their  use  on  several  evenings;  they  have 
iDstrnction  in  physical  culture,  and  admission,  at  membership  rates,  to 
all  ordinary  Polytechnic  classes.  The  moral  and  religious  atmosphere 
^8  fche  same. 

^le  membership  of  the  institute  is  recruited  principally  from  the 

various  houses  of  business  and  workshops  in  the  district,  while  many 

^'  tlie  members  are  the  sisters  and  sweethearts  of  the  young  men 

^^teriding  the  Polytechnic.    To  provide  for  the  social  and  recreative 

'f*l«irements  of  the  members  the  committee  has  provided  a  gymna- 

^^^^%  one  of  the  first  of  its  kind,  which  is  largely  attended.    The  ex- 

^J'^^see  are  performed  to  musical  accompaniment;  they  form  a  very 

*^^^Sant  and  beneficial  pastime  to  those  who  take  part  in  the  exercises, 

*^^1  are  very  pleasing  and  entertaining  to  those  gurls  who  prefer  to 

^'^^Siin  spectators.  Lawn  tennis  and  otheroutdoorrecreation  is  provided 

^J^r  as  possible,  and  during  the  summer  on  Saturday  afternoons  short 

^tirsions  are  organized,  in  which  many  participate  to  the  general 

a  Ex.  65 26 
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advantage  of  their  health.    Entertainments  and  lectures  of  an  i^^b)^. 
esting  character  are  given  every  -vreek,  and  prove  most  successf^zi/  ^ 
drawing  large  numbers  to  the  place.    Working  parties  are  also  or^^^g 
ized,  the  work  Accomplished  being  sold  for  the  benefit  of  the  instLt-fi^f^ 
for  assisting  poorer  members,  for  foreign  mission  work,  etc.    A^  the 
present  time  a  working  party  is  meeting  and  working  for  a  bazaar,  the 
proceeds  of  which  are  to  be  divided  equally  between  mission  work 
amongst  women  in  China  and  assisting  poorer  members  to  obtain  a 
week's  or  fortnight's  holiday  in  the  countryiduring  the  summer,  orailer 
periods  of  sickness. 

The  number  of  members  contributing  in  one  way  or  another  amounts 
to  nearly  400.  The  success  of  this  branch  of  the  Polytechnic  has  en- 
couraged the  formation  of  many  similar  efforts,  and  the  numbers  of  M^si^ 
young  women  who  join  is  an  evidence  of  the  need  that  exists  for  sncli  ^  lisi 
work.  Eighty  per  cent,  of  the  girls  who  join  as  members  are  engivged 
either  in  workrooms  or  the  business  houses  of  the  western  district  of  K»  dn 
London.  It  will  thus  be  seen  that  provision  is  made  for  a  very  needy  fli!^^ 
class  of  girls,  and  they  respond  in  such  numbers  that  there  are  always  «i  fc 
large  numbers  waiting  for  vacancies.  Difficult  as  it  is  to  provide  suf-  «!E2aE; 
ficient  attractions  to  keep  the  girls  constantly  in  attendance  the  v^ 
committee  has  overcome  this  difficulty  a^d  the  institute  is  very  Mi^rt 
largely  attended  each  evening.  Among  the  most  suceesstiil  agencies 
lately  adopted  in  the  social  work  of  the  Polytechnic  are  the  arraog^  M/^ 
meuts  made  for  excursions  during  the  summer.  In  this  matter  t^® 
committee  struck  upon  another  quite  original  vein.  In  organizing  tbese 
excursions  the  committee  makes  provision  for  members  and  otU^^*  W^ 
in  various  stations  of  life  and  endeavors  to  supply  the  wants  of-e^*^  Jj^ 
section  of  the  little  community  that  gathers  together  at  the  instituti^^' 

Thus,  for  instance,  a  large  number  are  quite  unable  to  pay  anytU^^^ 
at  all,  and  if  it  were  not  for  the  arrangements  of  the  Polytechnic  wa^ 
have  no  holiday  at  all;  for  such  a  special  subscription  list  is  ope*^^ 
and  donations  are  solicited  by  members,  and  this  year  over  500    ^^ 
these  means  obtained  a  holiday  and  a  rest  at  the  seaside,  who  otl>^^ 
wise  would  have  been  utterly  unable  to  pay  the  necessary  expei*^ 
connected  with  such  an  excursion.    Then  some  are  able  to  pay  onl^' 
limited  amount.  For  such  a  large  house  on  the  sea  front  at  Hasti 
was  taken  for  the  young  women,  and  a  similar  residence  at  Clact>^^^ 
on- Sea  for  young  men,  the  latter  having  a  fine  cricket  and  tennis  groi^-^^*" 
attached.    The  young  women  by  paying  Ws.  ($3.65),  and  the  yotm^^^^ 
men  18*.  ($4.38),  were  entitled  to  a  week's  boanl  and  lodging  isr^^ 
Each  house  accommodated  from  30  to  40  visitors  each  week,  and  duri  ^^^ 
the  whole  season  every  bed  was  occupied. 

Another  excursion  for  those  able  to  afford  a  little  more  was  organi^^ 
to  Scotland,  and  this  proved  one  of  the  most  unique  efforts  of  tlie  cc^ 
mittee  in  this  direction.     Special  terms  were  made  with  the  railvt^*^*^ 
company  whereby  the  fare,  which  is  £'6  bs.  ($15.82),  was  reduced      ^^ 
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25«.  ($6.08).  A  large  building  situated  in  grounds  of  its  own  near 
^Edinburgh  was  secured  and  jiarties  were  taken  each  week.  The  total 
amount  charged  for  return  journey,  board,  and  lodging  was  only  £2 
7*.  6d.  (tll.SC)),  or  considerably  below  the  ordinaiy  railway  flare  alone. 
Special  excursions  to  the  Highlands  and  different  parts  of  Scotland 
were  organized,  a  programme  being  arranged  for  each  day.  For  these 
a  special  train  was  placed  at  the  disposal  of  the  party,  and  the  various 
excursions  were  thus  made  at  less  than  half  the  ordinary  fares  and 
with  a  great  saving  of  time  in  travelling.  So  great  was  the  demand 
by  members  and  others  to  take  part  in  these  excursions  that  the  com- 
mittee was  not  able  to  accommodate  one-half  the  number,  though  in  aU 
about  2,500  persons  availed  themselves  of  the  special  facilities. 

A  continental  excursion  was  arranged  for  those  nciembers  able  to 
obtain  a  fortnight  or  three  weeks'  holiday.  The  tour  comprised  visits 
to  Belgium,  Germany,  and  Switzerland,  and  included  some  interesting 
Alpine  climbing.  The  total  charge  for  the  whole  journey,  including 
hotel  expenses  for  the  three  weeks,  did  not  exceed  what  usually  has  to 
be  paid  for  the  railway  fere  alone.  Each  party  that  went  was  under 
the  guidance  of  one  of  the  teachers  on  the  staff,  who  had  previously 
taken  the  journey,  and  who  helped  to  make  the  tour  alike  instructive 
and  interesting,  with  a  result  altogether  satisfactory. 

Another  and  more  elaborate  excursion  arranged  was  that  to  Madeira, 
via  Lisbon,  a  sea  voyage  of  about  1,700  miles  each  way  by  the  mag- 
nificent vessels  belonging  to  the  Castle  and  Union  lines.  These 
excursions  were  most  unique,  and,  like  the  preceding  ones,  the  first 
of  their  kind.  In  all  five  parties  went.  The  voyage  occupied  going 
and  returning  about  22  days,  including  a  stay  of  nine  days  on  the  island 
of  Madeira,  where  most  admirable  accommodations  had  been  secured 
at  one  of  the  best  hotels,  from  whence  parties  made  daily  excursions  to 
the  various  places  of  interest. 

The  result  of  Uiese  holiday  arrangements  has  been  to  draw  into  touch 
with  the  work  of  the  Polytechnic  a  very  large  number  of  the  very  class  of 
men  that  it  desires  to  influence.  The  magnitude  of  the  effort  may  be 
somewhat  gauged  when  we  mention  that  nearly  4,000  persons  availed 
themselves  of  these  holiday  arrangements.  These  and  other  social  efforts 
are  the  means  adopted  with  such  success  to  attract  the  young  people 
of  both  sexes. 

The  educational  effort  has  considerably  expanded  since  the  period  of 
its  commencement.  The  educational  departments  are  mainly  intended 
for  those  who  labor  during  the  day  and  desire  to  acquire  farther 
knowledge,  general  or  special,  in  their  evening  hours.  There  are,  how- 
ever, school  facilities  during  the  daytime,  for  boys  of  the  middle  classes 
from  whose  tuition  fees  a  considerable  revenue  is  derived  contributory 
to  the  maintenance  of  the  institution. 

Special  courses  and  lectures  during  the  day  are  also  open  at  low 
prices  to  the  general  public.    Membership  is  restricted  to  young  men 
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from  16  to  25,  none  being  admitted  over  tlio  greater  age,  tliougli  none 
are  debarred  from  the  general  educational  advantages.  Tlie  present 
number  of  active  members  is  3,500.  The  annual  membership  fee  is  12s. 
(92.92)  if  paid  quarterly  and  10^«.  ($2.56)  if  paid  in  advance.  Besides  the 
widest  possible  range  of  recreative  features,  both  indoor  and  out,  a 
superior  gymnasium  with  competent  instruction  in  physical  culture, 
swimming  bath  facilities,  musical  instruction  of  every  kind  and  grade, 
military  drill,  and  society  affiliations  for  both  edification  and  amuse- 
ment, as  well  as  in  relation  to  the  various  crafts,  trades,  and  professional 
occupations,  are  maintained,  and  on  grand  scales. 

The  system  of  instruction  comprises  six  principal  lines  under  which 
classes  are  formed,  viz.,  science,  technology,  practical  workshop  instruc- 
tion, general  and  commercial  instruction,  art  and  design,  and  music. 

The  courses  are  purely  elective.  The  science  classes  include  chem- 
istry, geometry,  general  mathematics,  general  mechanics,  building  con- 
struction, machinery  construction,  geology,  botany,  physiology,  miner- 
alogy, steam,  electricity,  etc. ;  there  being  constantly  as  many  as  four  or 
five  different  classes  in  some  of  these  subjects. 

The  technical  classes  cover  subjects  that  are  comprised  in  the  educa- 
'tional  schedule  of  the  city  and  guilds  institute  (which  grants  subsidies 
thereon  under  certain  conditions)  and  include  among  those  in  which 
advanced  and  theoretical  instruction  is  given  carpentry,  cabinetmak- 
ing,  carriage  building,  brick  and  mason  work,  plumbing,  boot  making, 
metal  plate  work,  tool  making,  engraving,  mechanical  engineering,  elec- 
trical work,  printing,  photography,  lithography,  watchmaking,  chem- 
ical manufacture,  surveying,  etc. 

The  practical  workshop  classes,  nearly  all  of  which  are  restricted  to 
young  men  already  engaged  in  the  trades  (in  deference  to  the  tenets 
of  the  trade  unions  and  the  regulations  of  the  city  and  guilds  insti- 
tute), embrace  carpentry  and  cabinet  work,  staircase  building,  brick- 
work and  masonry,  machine  and  lathe  work,  wood  carving,  pattern- 
making,  painting  and  gilding,  plumbing,  watchmaking,  brass  finishing, 
upholstery,  boot  making,  tailoring,  etc.  A  large  part  of  the  plant  in 
use,  including  some  of  the  principal  machinery,  has  been  made  in  the 
workshops. 

The  general  and  commercial  classes  extend  to  all  such  subjects  a& 
arithmetic,  bookkeeping,  grammar,  penmanship,  stenography, 
writing,  elocution,  and  the  modem  languages,  with  special  classes  fo 
civil  service,  naval,  pharmaceutical,  and  other  examinations. 

The  art  and  design  classes  include  instruction  in  free-hand  and  mod 
drawing;  perspective  and  geometrical  drawing  from  the  antique;  m< 
elling  from  copy  or  original  designs,  in  day,  wax,  and  plaster;  arc! 
tecture,  and  the  principles  and  practice  of  design,  with  their 
nical  applications  to  carving  in  wood  and  stone;  etching,  chasing, 
repouss6  for  workers  in  gold,  silver,  steel,  brass,  and  pottery,  and      ^ 
patterning  for  textile  fabrics,  wall  papers,  etc. ;  and  all  other  deco 
Uve  and  illuminative  art. 
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The  classes  in  music  cover  the  entire  range  of  vocal  and  iustromental 
iDStruction.  The  members  of  the  classes  being  in  large  part  those  who 
are  engaged  in  fall  daily  occupations,  the  hours  and  evenings  are  regu- 
uLated  in  recognition  of  this  fact,  that  overstrain  may  be  avoided. 
The  instructors  in  all  classes  are  men  and  women  of  thoroughly  prac- 
tical as  well  as  theoretical  knowledge. 

The  day  school  is  designed  to  meet  the  needs  of  younger  pupils  of 
the  middle  rather  than  the  working  class  (the  distinction  being  some- 
what sharply  defined  in  Great  Britain)  and  comprises  both  elementary 
and  advanced  departments.  It  imparts  instruction  in  technical  and 
commercial  lines,  as  well  as  preparation  for  collegiate  or  professional 
courses,  or  civil  service  examinations. 

The  evening  class  fees  are  about  4«.  (97  cents)  per  session  for  each 
study  to  members  and  about  6».  ($1.46)  to  others. 

The  mstrnction  is  regulated  with  the  purpose  of  educating  rather 
than  that  of  grant  earning,  and,  in  order  to  do  this,   the  system  of 
^annal  instruction  has  been  extended  to  as  many  trades  as  possible. 
The  engineers'  shop  is  fitted  for  tte  accommodation  of  about  30  stu- 
dents at  one  time.    The  week's  instruction  is  divided  among  three 
sets  of  students,  each  coming  for  two  evenings;  consequently  each 
studenthas  about  6  hours'  workshop  instruction  every  week.    Work  of 
a  very  advanced  character  is  done  in  the  classes,  one  of  the  best  pieces 
^ing  a  lO-horse  power  marine  engine,  with  which  the  Polytechnic  ob- 
tained the  first  prize  and  gold  medal  at  the  technical  schools'  exhibi- 
tion.  Dynamos,  lathes,  and  nearly  all  the  machinery  required  in  the 
s^op,  including  a  planing  and  shaping  machine,  are  now  made  by  the 
students.   In  the  carpenters'  shop  window  sashes  of  a  complicated  char- 
acter, circular  headed  doors,  and  handrail  and  staircase  work  are  what 
the  students  principally  apply  themselves  to.    Here  as  fti  the  engi- 
neers' shop  every  branch  is  taken,  and  thehigh.est  eulogiums  have  been 
passed  upon  the  character  of  the  work  produced,  which  is  certainly  far 
m  advance  of  that  done  in  any  other  class  either  in  England  or  on  the 
continent.    The  watchmakers'  shop  is  fitted  as  an  ordinary  shop  with 
*D  the  trade  appliances  and  apparatus,  and  the  work  done  in  this 
^^Partment  is  of  a  character  as  satisfactory  as  that  in  other  manual 
^^ctions.    The  first  prize  silver  medal  of  the  cooperative  exhibition 
^^5  awarded  to  this  class  for  its  exhibits. 

'^be  plumbing  class,  which  was  the  very  first  of  its  character,  is  full 

.  ^^^y  season.    At  the  present  time  there  are  over  150  students  attend- 

ST.    The  class  meets  three  times  each  week;  on  two  evenings  lectures 

^^  given,  and,  although  a  syllabus  for  the  session,  which  lasts  seven 

^Uths,  is  drawn  up  and  followed  out  as  far  as  possible,  nevertheless 

^   ^fy  opportunity  is  taken  of  instructing  pupils  in  the  very  latest 

^J^^^Cilopments  of  sanitary  engineering.    There  are  three  instructors  for 

^^  class,  two  of  whom  are  foremen  in  one  of  the  largest  and  best 

j^^itary  firms  in  London,  and  the  third  is  an  old  student  of  the  class, 

^Xv  a  master  plumber 
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Practical  workshop  instruction  is  also  given  in  connection  with  the 
classes  in  bricklaying,  tailor's  cutting,  metal  plate  work,  wood  carving, 
electrical  work,  and  cabiuetmaking. 

As  previously  stated  no  effort  is  made  in  these  classes  merely  to 
teach  a  trade,  every  endeavor  being  directed  to  supplement  an  ordinary 
workshop  training.  This  practical  work,  beingmoreor  less  of  an  elab- 
orate and  experimental  character,  is  by  £a«r  the  most  expensive  sec- 
tion of  the  teaching  departments.  For  instance,  arithmetic,  bookkeep- 
ing, and  such  subjects  are  taught  at  the  rate  of  about  Id,  (2  cents)  per 
hour  per  student;  shorthand  and  French,  2^.  (5  ce^ts)  per  hour;  Ger- 
man, 3Jfl[.  (7  cents);  Spanish  4rf.  (8  cents);  but  workshop  insti'uction 
at  tLe  Polytechnic  averages  about  l8.6d.  (37  cents)  per  hour  per  student, 
counting  cost  of  materials,  annual  outlay  in  tools,  apparatus,  machinery, 
etc.  This  rate  is  considerably  below  that  of  the  Finsbury  Technical 
College,  where  far  less  manual  instruction  is  given.  The  total  cost  of 
the  Polytechnic  work,including  the  school  of  art,  the  girls'  branch,  the 
day  schools,  and  the  religious,  social,  and  educational  work  at  the  main 
institution,  amounts  to  about  £25^000  (9121^662.50)  per  annum.  Of 
tlus  amount  about  £17,000  (982,730.50)  is  contributed  by  students  and 
members  themselves  in  class  fees,  subscriptions,  etc.,  while  the  balance 
has  hitherto  been  paid  annually  by  Mr.  Quintin  Hogg.  The  work  has, 
however,  so  commended  itself  to  the  charity  commissioners  that  they 
have  drawn  up  a  scheme  in  which  they  are  seeking  the  sanction  of  par- 
liament to  grant  an  endowment  of  £3,500  (917,032.75)  per  annum  to  the 
Polytechnic.  An  additional endowmentof  £1,000  (94,866.50)  x)er  annum 
is  also  secured  upon  certain  funds  that  have  been  contributed  by  the 
public  to  the  work.  It  is  hoped  that  within  the  next  six  months  the  com- 
missioners'scheme  will  be  adopted,  and  thus  a  total  endowment  of  £4,500 
(921,899.25)  will  be  insured.  An  effort  is  also  being  made  to  obtain  a 
grant  from  the  London  county  council  to  make  up  the  balance  required. 

The  moral  and  religious  atmosphere  which  x>ervades  the  institutiou, 
while  nowhere  obtrusive  or  intrusive,  is  felt,  and  even  the  athletics  are 
conducted  in  a  way  to  promote  '^muscular  Christianity"  rather  than 
any  love  for  pugilism  or  mere  brute  force. 

By  careful  regard  to  the  needs  of  the  apprentices  and  laboring 
young  men  of  the  various  handicrafts,  by  evening  teaching,  workshop 
facilities,  and  superior  instruction,  short  hours  and  convenient  ar- 
rangement of  classes,  restriction  of  ages  and  membership  to  those  en- 
gaged in  the  trades,  the  Polytechnic  has  secured  the  cordial  coopera- 
tion and  support  of  both  the  trade  unions  and  the  guilds,  and  its 
hold  upon  the  class  it  especially  desires  to  benefit  is  thereby  greatly 
strengthened.  At  the  same  time,  by  making  a  fair,  though  a  very  low, 
charge  for  the  instruction  imparted  and  advantages  given,  the  self-de- 
pendence and  manliness  of  the  individual  are  encouraged  and  a  greater 
interest  in  the  work  is  stimulated.  The  restrictions  imposed  by  the 
5cience  and  art  department,  the  charity  commissioners,  and  the  city 
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and  g^uilds  institute,  covering  schedules  of  instruction  and  successful 
attainments,  age  of  members,  night  classes,  trade  relations,  and  fees, 
aie  all  believed  to  be  essential  and  beneficent,  at  least  for  this  particu- 
lar class  of  the  British  population.  The  Polytechnic  is  the  accepted 
model  of  all  new  institutions  of  its  character  in  Great  Britain,  and 
most  of  its  features  might  seemingly  be  wisely  adopted  in  any  similar 
undertaking  in  any  part  of  the  world. 

THE  PEOPLE'S  PAIiACE. 

Beaumont  Institute,  or  the  People's  Palace,  Mile  End  road,  London,  B., 
was  founded  by  John  B.  Beaumont  about  1840,  and  was  reestablished 
in  1887.    The  management  is  vested  in  trustees.  There  is  accommoda- 
tion for  500  day  and  5,000  evening  students,  4,3G0  (360  day  and  4,000 
evening  students)  being  in  attendance.  The  age  of  admission  is  12  years 
and  upward.    There  are  classes  for  instruction  in  a  variety  of  educa- 
tional and  technical  subjects,  including  practical  trades,  tailor's  cutting, 
nphoLstery,  eabinetmaking,  plumbing,  carpentry,  wood  carving,  pho- 
tography, etching,  etc.,  boot  and  shoe  making,  mechanical  and  electri- 
cal engineering,  masonry,  and  kindred  subjects.    There  are  also  edu- 
catioaal,  science,  art,  design,  and  music  classes,  and  special  classes 
for  females  in  plain  needlework,  garment  making,  dressmaking,  milli- 
nery, and  cookery.    Other  subjects,  such  as  watchmaking,  bricklay- 
ing, and  the  like,  are  in  contemplation.    The  fees  are  moderate;  the  day 
students  pay  6d.  (12  cents)  a  week,  evening  students  from  Is.  to  15«, 
(^  cents  to  $3.65)  per  quarter  or  session,  according  to  the  subjects 
*^ken.    The  work  receives  encouragement  by  means  of  prizes,  certifi- 
cates, etc.,  from  the  science  and  art  department,  the  society  of  arts,  city 
Guilds,  and  the  trustees.    There  are  325  scholarships  in  the  day  school, 
Siving  free  education  to  public  elementary  school  boys  whose  parents 
^re  in  receipt  of  less  than  £200  ($973.30)  a  year.    For  instruction  in 
Scientific   and  technical  subjects  there  are  well  appointed  laboratories 
5ind  workshops.     The  premises  and  appliances  cost  about  £25,000 
($121,662.50),  the  gift  of  the  Drapers'  Company.    There  are  endowments 
of  £350  ($1,703.28)  from  the  Beaumont  trust  fund,  £4,000  ($19,466) 
(for  ten  years)  from  the  Drapers'  Company,  of  which  £2,000  ($9,733)  is 
funded,  and  this  is  supplemented  by  £2,500  ($12,163.25)  a  year  from  the 
charity  commissioners. 

The  instruction  given  in  the  school  workshops  is  not  intended  to 
vtake  the  place  of  a  regular  apprenticeship  in  an  ordinary  workshop. 
The  object  of  the  school  workshops  is  to  do  what  is  often  not  done  in 
the  workshops  of  the  manufacturer.  In  the  latter  the  progress  of  the 
apprentice  is  generally  very  slow  at  the  beginning,  for  the  reason  that 
there  is  no  one  whose  special  business  it  is  to  teach  him  and  also  be- 
cause, the  apprentice  not  being  able  to  use  his  tools,  his  enij^loyer  does 
not  care  to  give  him  material  to  work  ui)ou  lor  fear  of  having  it  sp uiled. 
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Consequently  tbe  apprentice  is  often  made  an  errand  boy  or  a  com- 
mon laborer  nntil,  after  the  lapse  of  a  considerable  time  and  the 
Burmonuting  of  many  difficulties,  lie  is  able  to  handle  his  tools  with 
some  profit  to  his  employer;  he  is  then  entrust<jd  with  work  upon 
which  he  can  really  learn  his  trade. 

Now,  in  the  school  workshop,  the  pupil  goes  through  a  systematic 
course  of  instruction.  The  tools  to  be  used  are  described,  and  the 
principles  of  their  action  fully  explained.  The  nature  and  properties  of 
the  materials  upon  which  he  is  to  work  are  also  pointed  out.  The 
pupil  then  works  out  a  graduated  set  of  exercises,  being  always  under 
a  skilled  instructor  who  describes  how  each  exercise  is  to  be  done,  and 
how  the  tools  are  to  be  held  and  used,  so  as  to  get  the  best  result. 
Obviously,  the  pupil  taught  in  this  systematic  fashion  in  a  school  shop 
possesses  immense  advantages  over  an  ordinary  apprentice. 

It  is  deserving  of  mention  that  the  pupils  in  the  workshop  of  this 
school  are  required  to  make  all  articles,  however  simple  or  common,  to 
definite  and  exact  dimensions,  from  working  drawings,  which  are  gen- 
erally executed  by  the  pupils  themselves.  No  slipshod  methods  or 
haphazard  results  are  tolerated;  and  the  shop  exercises, therefore, be- 
come an  excellent  means  of  discipline. 

The  work  of  this  very  remarkable  institution,  while  dealing  largely 
with  a  less  active  and  perhaps  somewhat  loss  intelligent  membership, 
is  excellent,  and  ranks  only  second  to  that  of  its  model,  the  Polytechnic 
in  Eegent  street.  What  Mr.  Hogg  and  his  associates  have  been  doing 
for  the  Polytechnic,  Sir  Edmund  Hay  Currie  and  his  coadjutors  have 
done  for  the  East  End  of  London.  The  building  and  its  contemplated 
facilities  are  still  incomplete. 

R07AL  VICTORIA  HALIi  SCIENCXI   CLASSES. 

The  Royal  Victoria  Hall  science  classes,  Waterloo  road,  London, 
8.  E.,  were  established  in  1885.  The  purpose  is  to  supply,  by  means 
of  evening  classes  at  fees  within  reach  of  workingmen,  more  detailed 
and  systematic  instruction  than  is  furnished  by  the  popular  lectures 
of  the  institution,  especially  in  such  branches  of  science  as  are  likely 
to  have  useful  technical  application.  The  number  of  students  last 
session  iucrcased  to  192.  The  science  and  technical  classes  are  open 
to  artisans  and  practical  men.  The  entrance  fee  is  1«.  (24  cents)  g- 
the  class  fee,  1«.  M.  (37  cents). 

The  Tuesday  penny   science  lectures  have  become  very  popular 
the  average  attendance  being  over  500.   The  programme  of  the  par 
session  was  singularly  varied  and  appropriate,  while  the  takings 
the  door  amounted  to  £1,825  16^.  Id.  ($8,885.15).    This  institution^ 
now  to  be  absorbed  by  and  continued  as  an  annex  to  the  Elephant  (^^^ 
Castle  Institute  at  South  London. 
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LAMBETH  POLYTECHNIC. 

r 

Lambeth  Polytechnic,  Westminster  Bridge  road,  London,  S.,  was  es- 
tablished by  Kev.  Freeman  Wills,  and  was  opened  in  June  1888  by 
Princess  Louise.  The  building  had  been  famous  as  a  great  simnming 
bath  establishment,  and  was  afterwards  converted  into  a  vast  lecture 
and  concert  room,  equally  famous  for  its  temperance  meetings,  social 
assemblies,  etc.  Erected  at  a  cost  of  £28,000  ($136,262),  it  proved  a 
financial  failure.  It  opened  as  a  polytechnic  with  a  membership  of 
3,000  boys.  Its  primary  features  were  rather  social  and  recreative  than 
educational.  Later  its  classes  in  science  and  art  have  made  it  the  re- 
cipient of  certain  concessions  from  the  government  on  those  lines.  It 
was  opened  with  the  hope  on  the  part  of  its  founders  that  it  would  be 
accepted  as  one  of  the  three  great  institutions  of  technical  education 
which  the  charity  commissioners  proposed  to  considerably  endow 
in  South  London,  if  fuyther  equal  endowments  were  provided  by 
friends  of  such  institutions.  It  is  not  probable  that  it  will  be  so  ac- 
cepted. It  has  labored  under  the  disadvantage  of  lack  of  fiinds. 
Without  any  permanent  endowment,  and  in  the  presence  of  three 
other  strongly  endowed  institutes  of  like  character  in  the  same  part  of 
London,  it  has  an  apparently  uncertain  future  unless  it  shall  lind  able 
and  devoted  friends.  It  has  been  conducted  largely  on  the  lines  of  the 
People's  Palace,  and  its  membership  and  tuition  fees  are  practicaUy 
the  same. 

Under  the  proposals  made  in  1888  by  the  charity  commissioners  to 
endow  three  polytechnic  institutes  on  the  south  side  of  the  Thames, 
one  for  Southwest  London  on  the  north  side  of  the  river,  and  four  in 
North  London,  on  condition  that  equal  sums  to  those  offered,  viz., 
£150,000  ($729,975)  for  South  London,  £50,000  ($243,325)  for  South- 
west London,  and  £200,000  ($973,300)  for  Xorth  London,  shall  be 
raised  to  the  same  end,  great  activity  has  been  stimulated  and  it  appears 
well  nigh  certain  that  all  of  the  proposals  will  be  met. 

The  first  of  these  is  likely  to  be  the — 

GOLDSMITHS'  COMPAlTSr  INSTITUTE. 

This  institute,  otherwise  known  as  the  l^ew  Cross  Institute,  is  loca- 
ted at  New  Cross,  Deptford,  London,  S.  E.,  and  is  the  most  eastern  of 
the  South  London  polytechnics.  Deptford  is  bounded  by  the  parishes 
of  Greenwich,  Lewisham,  Peckham,  and  Eotherhithe,  and  this  sec- 
tion has  a  population  of  nearly  a  quarter  of  a  million. 

The  Goldsmiths'  Company  have  purchased  the  site  (7  acres),  until 
recently  occupied  by  the  Eoyal  Naval  School,  and  will  establish  and 
maintain  the  institute  at  a  first  cost  of  about  £45,000  ($218,992.50)  and 
a  subsequent  annual  expenditure  of  £5,000  ($24,332.50)  out  of  their 
corporate  funds.    The  work  of  preparing  the  buildings  and  organizing 
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the  institute  has  been  in  progress  during  the  past  year,  and  the  build- 
ings will  soon  be  opened  to  the  public. 

The  charity  commissioners  at  once  duplicated  the  company's  gift,  and 
the  company  will  no  doubt  stand  sponsor  for  its  future.  It  will  be 
conducted  on  the  lines  of  the  Eegent  street  institute. 

XSLEPHANT  AND  CA8TLB  INBTITUTH 

The  central  polytechnic  of  the  South  London  group  will  be  known 
as  the  Elephant  and  Gastle  Institute,  Borough  road,  London,  8. 
It  will  have  as  an  annex,  as  already  mentioned,  the  great  Boyal 
Victoria  Hall,  at  Waterloo  road,  S.  E.,  purchased  in  August  1888,  by 
a  citizens'  association,  for  the  purpose  of  a  x>cople'8  palace,  as  a  tribute 
to  the  memory  of  the  late  Samuel  Morley,  M.  P.,  and  will  carry  on  the 
work  hitherto  performed  by  that  institution,  including  its  scien 
classes. 

The  main  portion  of  the  funds  for  this  institute  have  already  b 
raised  by  the  council  of  the   South  London  Polytechnic  Instituti^ 
though  funds  to  complete  it  are  still  required.    The  Borongh  Ro^^ 
Traiuing  College  has  been  secured,  and  the  necessary  alterations  a^j^* 
suitable  fittings  will  be  supplied  at  a  cost  of  about  £15,000  (•72,997.5o; 
as  nearly  as  practicable.    Toward  this  sum  the  council  still  requipg' 
£10,000  ($48,065).    Subject  to  the  sanction  of  parliament  the  charity 
commissioners   have   agreed   to   provide    an   endowment  of  £2^51^ 
($12,100.25)  a  year,  and  it  is  hoped  that  an  additional  endowment  of 
£1,800  ($8,759.70)  a  year  will  be  secured  from  other  sources.    The  in- 
stitute  will  follow  the  lines  of  the  Regent  street  Polytechnic. 

BATTERBiSA  INSTITUTE. 

The  Albert  Palace  and  grounds  at  Battersea  park,  London,  8.  W.,  ii 
the  probable  site  of  Battersea  Institute,  and  was  long  known  as  a 
pleasure  resort  of  Southwest  London.  Being  in  the  hands  of  a  receiver 
and  capable  of  easy  adaptation  for  the  desired  ends  this  site  has  appar- 
ently been  chosen,  in  preference  to  the  Lambeth  Polytechnic  of  Mr. 
Wills,  as  the  location  of  the  third  school  in  the  list,  at  least  in  so  far 
that  it  appears  that  the  charity  commissioners  have  promised  £2,500 
($12,160.25)  a  year  as  an  endowment,  on  the  condition  that  the  council 
raise  £00,000  ($291,990).  Toward  this  the  following  sums  have  been 
promised:  £20,000  ($97,330)  anonymously,  £10,000  ($48,666)  anony- 
mously,  £10,000  ($48,665)  by  Mr.  Frank  Morrison,  £1,000  ($4,S6eiO) 
by  Mr.  F.  Nettleford,  and  £6,000  ($29,199)  in  smaller  sums,  leaving 
£13,000  ($63,26460)  still  to  be  collected  to  complete  the  amount  requirei 

The  understanding  is  that  the  proposed  institute  will  be  upon  thi 
same  plan  as  the  Regent  street  and  People's  Palace  institutes. 

BIRKBECK  LITERAR7  AND  SCIENTIFIC  INSTITUTION. 

Birkbeck  Literary  and  Scientific  Institution,  Breams  Buildings, 
Chancery  lane,  London,  E.  C*,  vras  founded  by  the  late  Dr.  Birkbeck, 
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and  was  tlie  first  of  its  kind  in  London.  Since  its  foundation  in  1823 
about  100,000  persons  have  availed  themselves  of  its  advantages,  and 
many  of  its  former  students  have  distinguished  themselves  in  art,  science, 
aud  literature.  The  management  is  by  committee,  and  there  is  accom- 
modation for  6,000  students  who  must  not  be  less  than  15  years  of  age. 
The  instruction  is  of  very  wide  range,  and  includes  mathematics, 
natural,  applied,  and  mental  science,  ancient  and  modem  languages, 
literature,  grammar,  elocution,  history,  geography,  law,  bookkeeping, 
shorthand,  art,  and  music.  The  tuition  fees  vary  from  2«.  to  £2'  5«. 
(49  cents  to  $10.05)  per  term,  there  being  four  terms  in  each  year.  There 
is  no  endowment.  The  present  income  is  about  £6,000  ($29,199)  i>er 
annum.  The  institution  was  specially  founded  for  the  purpose  of  pro- 
viding evening  education  for  those  engaged  in  occupations  during  the 
day ;  but  there  lb  a  school  of  art  open  both  day  and  evening,  in  connection 
with  which  a  sketching  club  has  been  formed.  The  lecture  hall  seats 
1,200  persons,  and  lectures  are  delivered  each  Wednesday  evening 
throughout  the  year.  There  is  a  library  containing  over  11,000 
volumes,  and  the  reading  room  is  supplied  with  the  principal  daily  and 
weekly  newspapers.  The  science  and  art  department  holds  examina- 
tions in  twenty-five  subjects;  and  the  prizes,  exhibitions,  and  scholar- 
ships offered  for  competitions  are  numerous  and  valuable.  There  are 
gymnastic  societies  and  a  cycling  club.  The  subscriptions  to  the  insti- 
tution are,  for  men,  ISs.  ($4.38) ;  for  women,  12».  ($2.92)  per  annum,  with 
a  reduction  after  two  consecutive  years. 

KING'S  COLLEGE. 

King's  College,  London,  has  a  department  of  engineering  and  applied 
science  in  which  courses  are  given  in  natural  philosophy,  chemistry, 
mineralogy,  geology,  paleontology,  mining,  building  construction  and 
architecture,  electrical  engineering,  mechanical  engineering,  metallurgy, 
geometrical,  architectural,  engineering,  mechanical,  and  free-hand  draw- 
ing, surveying  and  civil  engineering,  and  photography.  Practical 
instruction  in  wood  and  iron  work  is  given,  especially  adapted  to  the 
needs  of  pupils  in  engineers'  offices. 

There  are  summer  and  winter  sessions  of  classes  for  evening  instruc- 
tion, from  April  to  June  and  from  October  to  March.  The  curriculum 
embraces  a  very  wide  range,  no  less  than  45  subjects,  or  divisions  of 
subjects,  being  thoroughly  taught.  There  are  theological,  workshop, 
and  civil  service  (three  divisions)  departments.  The  fees  vary  from  1 
guinea  ($5.11)  and  upward,  according  to  subjects,  to  5  guineas  ($25.55) 
for  four  classes,  and  there  are  a  few  extras.  Lads  are  admitted  from 
9  to  16  years  of  age.  The  science  and  art  department  contributes  to 
its  classes. 

LONDON  COLLEGE  FOR  MEN  AND  V70MEN. 

London  College  for  Men  and  Women,  29  Queen  square,  Bloomsbury, 
W.  O.,  was  established  in  1853,  but  is  now  mGo^^ot^l^^V\\5c\.\}afc"^^'^- 
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ing  Women's  College,  to  supply  to  men  and  women,  who  are  occupied 
during  tlie  day,  with  a  higher  education  than  has  generally  been  within 
their  reach.  Masters  and  mistresses  for  all  special  subjects  teach  gra- 
tuitously. There  is  accommodation  for  about  350  Rtudents.  The 
curriculum  includes  arithmetic,  algebra,  geometry,  bookkeeping,  bot- 
any, English  subjects,  French,  German,  Latin,  geography,  geology, 
pliysiology,  pr6cis,  writing,  drawing,  political  economy,  and  singing. 
Examinations  are  held  in  July.  Fees  for  membership  are  2$.  (49  cents) 
a  term  for  one  class,  or  5s,  ($1.22)  a  year;  per  class  per  term,  Is,  to  4«. 
(24  to  97  cents).  These  united  instructions  are  aided  by  the  science 
and  ai*t  department. 

COLLEQE  FOR  V70RKINa  V70MEN. 

The  College  for  Working  Women,  7  Fitzroy  street,  London,  W.,  was 
established  in  1874,  and  incorporated  in  1880.  The  management  is  by 
council.  The  aim  of  the  college  is,  by  b  *  stematic  teaching  given  in  even- 
in  g  classes,  to  supply  to  women  occupied  during  the  day  a  higher  ed- 
ucation than  has  been  generally  within  their  reach.  The  council  also 
desire  to  promote  mutual  help  and  fellowship  among  teachers,  stu- 
dents, and  all  members  of  the  college.  The  curriculum  includes  Latin, 
modem  languages;  science,  wood  carving,  domestic  economy,  botany, 
musical  drill,  and  English  subjects*.  The  fees  vary  from  Gd.  t»  4«.  (12  to 
97  cents)  per  term  for  each  subject;  for  membership,  Is,  (24  cents)  per 
term ;  for  high  class  cookery,  ISs.  ($4.38),  and  for  plain  cookery,  3s.  6d, 
(85  cents)  per  course;  for  scientific  dressmaking  (six lessons),  £1  ($4.87); 
and  for  afternoon  class  for  ladies,  £2  ($9.73).  There  are  lending  and 
reference  libraries,  holiday  guild,  benefit  club,  penny  bank,  coffee  and 
reading  rooms,  and  social  meetings.  The  college  teachers  are  unpaid. 
There  are  nearly  300  students, 

CITT  OF  LONDON  COLLEGE. 

City  of  London  College,  White  street,  Moorfields,  E.  0^  was  estab- 
lislied  in  1848  as  the  Metropolis  Evening  Classes  for  Young  Men.    The 
management  is  by  a  council.    The  purpose  is  to  afford,  by  means  ot 
evening  classes,  instruction  in  various  branches  of  literature,  science 
and  art.    There  are  132  classes  and  2,600  students,  controlled  by  a  sta:^ 
of  40  professors.    Examinations  are  held  annually,  and  numerous  priz^^g 
and  studentships  are  awarded  by  the  council,  the  Mitchell  trustees,  f^^g 
Saddlers'  Company  and  others,  and  there  is  a  Lubbock  scholarship^     ^/ 
£10  ($-18.67).    Lectures  and  entertainments  are  given  in  the  large  IVaZl 
of  the  college  every  Thursday  evening,  to  which  students  are  admitrt^ 
free.    The  new  building,  recently  erected  at  a  cost  of  £16,000  ($77,^6^^ 
afibrds  accommodations  for  4,000  students.    There  are  art  and  oast 
rooms,  reading  and  coffee  rooms,  a  library,  and  an  excellent  labor. 
atory.    The  range  of  subjects  taught  is  very  wide  (usually  from  ele- 
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mentary  to  advanced)  and  well  calculated  to  assist  those  who  have 
opportuuities  and  desire  to  improve  themselves  by  evening  study.  The 
fees  vary  much,  ranging  from  2s.  6d,  to  9s.  (61  cents  to  $2.19)  i)er  term, 
and  from  7s.  M.  to  £2  2s.  ($1.83  to  $10.22)  for  a  course.  The  college 
receives  government  recognition  through  the  science  and  art  department. 

CHELSEA  INSTITUTE. 

The  polytechnic  proposed  for  Southwest  London  (north  of  the 
TLames)  is  made  practically  secure  by  the  acceptance  of  the  commis- 
sioners of  the  site  offered  by  Earl  Gadogan,  valued  at  £10,000  ($48,665), 
and  the  probability  of  the  absorption  of  the  technical  school,  known  as 
Onslow  College,  upon  which  negotiations  are  pending.  Considerable 
progress  is  understood  to  have  been  made  toward  raising  the  sum  of 
£50,000  ($243,326),  which  the  charity  board  agrees  to  duplicate.  While 
not  yet  established  entities,  there  is  no  doubt  that  these,  like  the  others 
in  progress  in  South  London,  will  soon  be  efficient  technical  schools. 

NORTH  LONDON  INSTTTUTES. 

Mr,  Albert  Shaw  states  that  the  arrangements  for  North  London 
have  not  progressed  so  far  (January  1890)  as  those  for  South  London, 
"^nt  committees  composed  of  influential  members  of  parliament,  and 
influential  citizens  of  the  boroughs  of  Hackney,  Finsbury,  Islington, 
*nd  Saint  Pancras,  are  earnestly  working  for  the  attainment  of  these 
^^^  desirable  institutions. 

It  is  stated  on  later  authority  that  representations  have  been  made 

^y  an  influential  committee,  to  the  charity  commissioners,  for  aid  in 

^^Pport  of  the  establishment  of  institutes  in  the  above  mentioned  bor- 

^oghs.    It  is  estimated  that  a  sum  of  £400,000  ($1,946,600)  will  be  re- 

quired  for  the  completion  of  this  proposal.    Endeavors  are  being  made 

^^  raise  £200,000  ($973,300)  in  subscriptions.    As  yet  no  formal  applica- 

^<^u  lias  been  made  to  the  charity  commissioners,  but  the  friends  of  the 

^pithern  institutes  have  effected  an  organization  as  the  ISTorthern  Tech- 

^^^al  and  Eecreative  Institute  for  Islington,  Homsey,  and  Highgate, 

^^th  a  highly  influential  board  of  management,  including  both  the 

^^iuce  of  Wales  and  the  lord  mayor  of  London. 

CLERKENWELL  POLTTECHNIC  INSTTTUTE. 

The  Marquis  of  Northampton  has  likewise  offered  a  site  in  Clerken- 
^^11  for  the  purposes  of  Clerkenwell  Polytechnic  Institute,  provided 
^^angements  can  be  carried  out  to  his  satisfaction;  and  in  support  of 
^liis  movement  the  charity  commissioners  have  expressed  their  willing- 
^fiss  to  grant  aid  in  the  establishment  of  an  institution  of  the  first 
^Unk  and  importance  in  this  poi)ulous  centre  of  one  of  the  most  skilled 
^Xidustrics  of  the  metropolis. 
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HTTDDERSFIBZiD  TECflNICAZi  SCHOOL 

One  of  the  oldest  established  technical  schools  in  England  is  that  at 
Huddersfield,  which  was  founded  as  a  mechanics'  institate  in  1841. 
The  present  buildings  were  opened  in  1884.  There  are  four  depart- 
ments— a  technical  school,  a  science  school,  a  school  of  art,  aud  a  me- 
chanics' institute. 

Huddersfield  being  one  of  the  centres  of  the  woollen  industry  a 
specialty  is  made  of  the  textile  department,  where  practical  aud  theo- 
retical instruction  is  given  in  weaving  and  pattern  designing,  cotton 
spinning,  cloth  manui'acture,  and  dyeing. 

it  appeals  that  this  school  approximates  pretty  closely  to  the  Fach- 
schulen  of  Germany,  though  there  is  no  evidence  that  the  English  school 
teaches  trades  with  Teutonic  thoroughness. 

BRADFORD  TECHNICAL  COLI.EGR. 

Another  very  important  technical  school  is  the  Bradford  Technical 
College,  which  C/Onsists  of  a  day  school,  and  a  set  of  day  and  evening 
classes  in  various  branches  of  science,  art,  and  technology.  Special  at- 
tention is  paid  to  the  textile  and  dyeing  departments,  and  there  is  a  me- 
chanical workshop,  the  aim  of  which  appears  to  be  m<»'e  like  that  of  the 
well  known  foreign  apprenticeship  schools  than  is  usimlly  the  case  in 
English  institutions  of  the  kind.  The  object  of  the  school  is  said  t6 
be  to  produce  skilled  draughtsmen  and  mechanics,  and  it  is  stated  that 
several  students  have  obtained  situations  with  railway  and  steamship 
companies  immediately  on  leaving  the  college  and  without  any  subse- 
quent training. 

The  yearly  cost  of  maintenance  is  £7,000  ($34,005.50).  The  income 
from  fees  is  £2,000  ($9,733),  from  grauts,  £1,600  ($7,780.40),  from 
subscriptions,  £2,200  ($10,706.30),  and  from  other  sources,  £1,200 
($5,839.80).  The  number  of  day  students  ls  314 ;  the  number  of  evening 
students,  1,337. 

The  technical  training  for  mechanical  engineers  and  machine  makers 
in  the  different  technical  schools  is  of  various  degrees  of  thoroughness, 
ranging  from  a  fairly  complete  theoretical  and  practical  instruction,  to 
mere  attendance  on  evening  classes  in  machine  construction,  theoreti 
cal  and  applied  mechanics,  etc.  School  officials  and  employers  unite 
in  disavowing  any  intention  to  organize  a  course  of  instruction  hav- 
ing for  its  object  to  substitute  such  training  for  the  present  training 
acquired  during  apprenticeship.  In  no  case  do  they  attempt  to  graduate 
a  fully  trained,  skilled  workman.  Their  efforts  seem  to  be  directed 
toward  supplementing  the  apprenticeship  training.  For  this  pur- 
pose the  system  of  evening  classes  is  more  widely  developed,  and 
the  day  schools  are  correspondingly  less  developed.  Evening  classes, 
in  short,  are  more  favored,  and  it  is  safe  to  say  that  from  three- 
fifths  to  four-fifths  of  technical  instruction  in  the  trade  is  given  in 
this  way^  and  in  every  case  the  mwiotlty  of  the  students  are  appren- 
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tices  already  in  the  tiade.  The  opinion  seems  to  be  almost  universal 
that  the  trade  can  only  be  learned  in  the  shops;  that  the  school  train- 
ing makes  little  difference  in  regard  to  manual  dexterity  in  the  use  of 
tools,  but  is,  however,  of  decided  benefit  in  the  way  of  general  ti  aiu- 
ing.  In  view  of  the  foregoing  objections  to  school  shop  training  espe- 
cial attention  should  be  directed  to  a  unique  feature  of  the  training  ex. 
istingat  the  Bradford  Technical  College,  where  these  objections  seem 
likely  to  be  overcome. 

In  addition  to  the  regular  class  of  students  the  school  receives  a 
number  of  student  apprentices.  These  student  workmen  arc  received 
for  a  term  of  years,  are  given  a  wage  somewhat  less  than  they  would 
receive  in  a  regular  shop,  work  the  entire  day  in  the  shops  connected 
with  the  school,  tire  employed  in  the  manuiacture  of  machines  and 
engines  to  be  afterwards  sold,  and  devote  somewhat  less  time  than 
the  regular  students  to  the  theory  classes.  Good  returns  have  been 
received  from  the  sale  of  their  work,  and  the  system  seems  to  bo  meet- 
ing with  success. 

We  subjoin  some  details  of  the  instruction  given  in  the  building, 
construction,  and  textile  departments  of  the  college  for  the  purpose  of 
comiwrison  with  our  own  schools  of  the  same  kind,  such  as  the 
New  York  Trade  Schools  and  the  weaving  ^school  of  Philadelphia. 

Lectures  are  given  on  the  following  subjects  pertaining  to  building 
construction : 

Materials — the  nature,  characteristics,  qualities,  and  defects  of  the 
Diaterialfl  in  general  use  by  builders;  bricks,  tiles,  terra  cotta,  pipes, 
and  miscellaneous  clay  wares;  granite,  sandstone,  limestone,  and 
^tes;  hmes,  cements,  mortars,  concrete,  plaster;  varieties  and  market 
forms  of  timber;  cast  and  wrought  irou,  steel,  lead,  zinc,  and  copper. 

Strength  of  materials — resistance  to  tension  and  compression,  safe 
forking  stress,  limit  of.  elasticity,  dead  and  live  loads,  stresses  in 
simple  frames,  etc. 

Scaffolding — the  various  kinds  of  tackle  and  scaffolding   used  in 

ordinary  construction,  appliances  for  hoisting  materials,  Lewis  nipi)ers, 

Wooks  and  falls,  snatch  blocks,  sheer  legs,  derricks,  etc. 

/^'<^structive  details  —  surface  digging  and    general    excavations, 

^'fi^S^iug  trenches  for  foundations,  drains,  etc.,  planking  and  strutting 

^  "^ides  of  excavation,  brick  drains  and   sewers,  method  of  laying 

^^a  pipes;  foundations  and  footings  for  walls  under  different  con- 

^^Us,  concrete  for  foundations,   damp  proof  arrangements,  hollow 

^^1^,  compound  walls,  flues  and  chimney  shafts,  various  kinds  of 

.  ^hcsj  formation  of  floors  in  wood,  wood  and  iron,  and  concrete  and 

^^;  roofs  of  various  forms  in  wood  and  iron ;  roof  coverings;  different 

.^f*^of  cast  and  wrought  iron  and  built-up  girders;  preparation  by 

v^*^^r  for  ] dumber  and  plasterer;   plasterer's  work;   plumbing,  rain 

^^inage  of  buildings,  sanitary  arrangements  of  dwelling  houses,  dis- 

^^liections,  trapping  and  ventilation  of  soil  pipes  and  drains;  internal 
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fittiDgs  and  furnisliings  of  buildings,  doors,  windows,  stairs,  handraila, 
etc. 

General  specifications  of  the  labor  and  material  required  in  the 
various  branches  of  the  building  trade  ^  measurement  of  materials 
and  labor. 

Three  years  are  required  for  the  completion  of  this  course.  But  Mr. 
G^  F.  Gharnock,  head  master  in  the  department,  complains  that  shop 
apprentices  remain  on  an  average  about  two  years,  at  the  end  of  which 
time,  finding  they  can  readily  earn  wages  at  least  double  that  of  those 
instructed  in  the  ordinary  way,  they  are  in  many  cases  tempted  to 
leave,  without  availing  themselves  to  the  full  extent  of  the  benefits  to 
be  derived  from  a  complete  course  of  training.  The  committee  have 
therefore  decided  that  in  future  apprentices  must  enter  into  an  agree- 
ment to  remain  three  years. 

The  writer  says,  however,  that  gratifying  reports  of  the  progress  of 
old  students  continue  to  be  received.  In  more  than  one  instance 
they  have  been  placed  in  charge  of  important  works,  and  are  obtaining 
remarkably  good  salaries  by  reason  of  the  special  knowledge  acquired 
in  tb is  department.    He  adds: 

There  can  be  no  doubt  that  the  prejudice  which  may  have  existed  in 
the  minds  of  those  totally  unaequainted  with  the  excellent  way  in 
which  the  department  is  equipped,  and  of  the  practical  nature  of  the 
training,  is  rapidly  breaking  down,  although  it  is  much  to  be  regretted 
that  even  in  the  town  itself  the  greatest  ignorance  on  those  points 
still  prevails. 

In  the  masters'  reports  for  the  year  ending  l^ovember  26, 1890,  the 

same  writer  states: 

A  record  has  been  kept  of  the  situations  obtained  by  students  on 
leaving,  and,  as  far  as  could  be  ascertained,  of  their  subsequent  prog- 
ress. Since  the  opening  of  the  college  in  1883  over  90  regular  stu- 
dents have  passed  through  the  department,  and  it  is  a  matter  for  sin- 
cere congratulation  that  many  of  them  occupy  positions  of  responsi- 
bility, not  only  in  this  country,  but  in  the  United  States,  South  Amer- 
ica, and  even  in  France  and  Germany,  where  technical  instruction  is 
generally  considered  to  be  so  far  advanced. 

In  the  textile  department  lectures  and  class  work  of  two  hours'  du- 
ration  occupy  the  mornings  of  every  Tuesday  and  Friday,  and  tvo 
hours  are  devoted  to  practical  work  in  the  shop  on  the  same  days  of 
each  week.    Evening  classes  are  also  held. 

The  first  course  of  instruction  in  this  department  includes  a  full 
examination  of  all  the  parts  of  the  loom,  of  the  different  classes  of 
looms,  and  their  suitjibility  for  weaving  different  fabrics.  Then  fol- 
lows instruction  in  the  principles  of  weaving  and  in  the  arrangement 
of  simple  patterns,  such  as  twills,  stripes,  etc.,  upon  design  pai)er;  the 
draughting,  or  manner  of  drawing  the  warp  threads  through  thehealds, 
inid  the  actuating  the  hcalds  to  weave  such  patterns;  the  prodnction 
of  patterns  by  combination;  applying  the  patterns  to  fabrics  suitable 
for  tbewj  etc.;  calculations  for  yaYua  and  fabrics;  systemg^of  indicat- 
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ing  the  counts  of  yarns  in  worsted,  cotton,  woollen,  silk,  etc. ;  the  weight 
of  folded  yam  to  produce  a  required  weightj  finding  weight  and  cost 
of  warp  and  weft  in  a  fabric,  etc. 

The  second  course  relates  to  the  production  and  arrangement  of  de- 
signs for  fancy  goods  and  requiring  dobbies  or  wytches  to  weave  them; 
practical  weaving  at  the  loom  of  the  designs  produced;  the  Jacquard 
machine,  double  lift  machines,  compound  harness,  etc. ;  card  cutting, 
weaving,  and  all  calculations  connected  with  the  machine,  and  the  ap- 
plication of  the  design  to  the  fiibric;  double  weft- faced  and  double 
warp-faced  cloths,  reversible  ribbons,  etc.;  figured  double  cloths,  etc.; 
triple  or  multiple  cloths  generally. 

The  third  course  includes  designing  for  elaborate  fancy  goods;  the 
production  of  new  floral  and  other  designs,  suitable  for  dress  goods, 
damasks,  etc.;  gauze  fabrics;  figured  gauze;  velvet  and  pile  fabrics, 
plushes,  corduroys,  etc.;  figured  velvets. 

A  special  class  studies  the  analysis,  of  fabrics,  etc.;  testing  yarns 
for  counts,  strength,  elasticity,  twist,  etc.;  microscopic  examination 
for  determining  structure,  etc. 

There  are  special  classes  also  for  the  study  of  color  composition, 
decomposition,  and  combination  of  colors;  and  special  art  classes. 

In  the  Bradford  masters'  reports  for  1890  the  head  master  of  the 

textile  department,  Mr.  Thomas  E.  Ashenhurst,  protests  against  the 

neglect  of  art  study  by  too  many  of  the  technical  students  in  these 

words : 

I  must  again  call  attention  to  the  fact  that  the  students  neglect  the 
art  and  color  studies  too  much,  and  that  it  is  a  great  drawback  to  their 
progress.  Applications  are  constantly  being  made  for  students  to  fill 
positions  as  assistant  designers,  and  the  great  diflSculty  in  recommend- 
ing them  is  that  so  very  few  possess  even  the  most  elementary  knowl- 
edge of  art.  Students  should  not  forget,  as  they  unfortunately  appear 
to  do,  that  technical  without  art  knowledge  is  not  sufficient. 

It  is  almost  impossible  to  decide  impartially  as  to  the  relative  merits 
of  two  schools  so  different  in  general  plan  and  purpose  as  the  Bradford 
Technical  College  and  the  ]New  York  Trade  Schools.  As  soon  as  one 
institutes  a  comparison  between  them  he  begins  at  once  to  appreciate 
the  fact  that  there  are  no  terms  by  which  they  can  be  compared.  Each 
is  excellent  in  its  own  way,  and  one  is  compelled  to  decline  to  pro- 
nounce either  superior  to  the  other.  At  Bradford,  for  example,  the 
course  of  instruction  in  the  building  constniction  department  occupies 
three  years;  ii>  the  !N^ew  York  school,  five  months.  On  the  other  hand 
in  the  New  York  school  the  pupil  devotes  his  whole  time,  every  day,  to 
class  room  and  shop  work;  at  Bradford  four  hours  a  week  are  spent  in 
the  lecture  room  and  shop  practice. 

Whether  the  first  system  is  better  than  the  other  is  a  question  of 
fact  which  can  not  be  settled  ofi-hand.  But  conceding  that  the  longer 
continued  technological  training  of  the  English  school  is  more  exten- 
sive and  more  thorough  than  our  own,  it  is  yet  an  open  question 
S.  Ex.  m 21 
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whether  a  full  three  years'  course  would  or  could  l^e  pursued  by  young 
artisans  in  this  country.  If  made  obligatorj'  would  not  many  be  ex- 
cluded from  the  benefits  of  a  protracted  course  of  traiuitig  who  now 
profit  greatly  by  the  more  limited  advantages  at  their  command  ? 

In  the  textile  department  of  the  Philadelpliia  School  of  Industrial 
Art  we  have  a  ^hool  very  similar  in  design  and  comprehensiveness  to 
that  of  the  Bradford  Technical  College.  From  the  descrixition  of  the 
Philadelphia  institution,  given  elsewhere,  it  is  safe  to  assume  that  no 
British  technical  school  is  better  equipped,  or  able  to  impart  a  higher 
grade  of  instruction.  The  students  can  not  be  charged  with  neglect  of 
color  and  art  studies,  for  these  branches  are  made  specially  prominent 
in  the  Philadelphia  school. 

« 

MANCHESTER  TECHNICAL  SCHOOL. 

The  impetus  given  to  technical  education  by  tiie  report  of  the  British 
royal  commissioners  in  1884  was  felt  nowhere  in  England  more  power- 
fully than  at  Manchester,  the  great  industrial  centre  of  the  United 
Kingdom. 

The  Manchester  Technical  School — soon  to  be  merged  in  the  Man- 
chester Wliitworth  Institut-e — ranks  among  the  foremost  of  its  class 
in  the  number  of  students  in  attendance  and  in  the  wide  range  of  its 
instruction.  The  number  of  individual  students,  according  to  the 
report  of  1890,  was  3,532,  a  large  proportion  of  whom  were  enrolled  in 
more  than  one  class. 

The  work  of  the  school  is  divided  into  day  and  evening  schools. 
The  day  school  is  for  boys  and  affords  instruction  of*  a  similar  char- 
ac'ter  to  that  given  at  the  Bradford  school. 

In  the  evening  a  very  comprehensive  coarse  of  technical  classes  are 
conducted,  and  the  number  of  students  who  are  presented  for  the 
annual  exa;nination8,heldby  the  City  and  Guildsof  London  Institute  for 
the  advancement  of  technical  education,  exceeds  that  of  any  other  pro- 
vincial school  or  college.    The  school  is  managed  upon  very  popniar 
lines,  and  in  the  evening  large  numbers  of  young  artisans  are  attracted 
to  the  various  courses  of  lectures,  many  of  the  courses  being  accom- 
panied by  practical  instruction.    Although  the  school  has  been  at  werk 
for  only  seven  years  a  new  era  is  about  to  open  for  it.    The  Whitworth 
lef,^itees  have  devoted  the  sum  of  £43,000  ($209,259.50)  toward  extend- 
ing the  movement,  and  a  further  £13,000  ($03,204.50)  has  been  granted 
for  the  same  object  from  the  profits  of  the  Manchester  exhibition;  con- 
sequently, as  in  many  other  provincial  towjis,the  work  is  making  great 
progress,  and  in  the  course  of  another  two  years  will  be  considerably 
in  advance  of  its  present  position. 

The  students'  fees  for  the  year  ending  July  31,  1890,  amounted  to 
£4,300  17«.  (§20,930.09)  5  grants  to  the  school,  £1,363  28.  ($6,633.53); 
total  receipts,  donations,  ete.,  £8,199  3«.  11^.  ($39,901.39);  total  dis- 
bursements, £11,790  58.  5d.  ($57,377.35).    So  that,  prosperous  as  the 
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school  Tras  in  other  respects,  it  had,  at  the  end  of  its  fiscal  year,  a 
deficit  of  £3,591  1».  M.  ($17,475.96). 

The  success  of  this  school  has  been  chronicled  T?ith  sufficient  par- 
ticularity and  minuteness.  It  is  of  equal  importance  to  note  what 
exx>erience  shows  to  be  an  element  of  weakness  in  the  conduct  of  its 
educational  scheme.  And  yet  the  faults  to  which  we  refer  are  not 
inherent  in  the  system  of  technical  education  itself;  they  are  charge- 
able rather  to  deficiencies  in  preliminary  training  on  the  part  of  the 
students,  and  to  the  absence  of  coordination  between  tbe  curricula  of 
the  lower  and  higher  grades  of  schools. 

At  the  opening  of  the  session  of  the  Manchester  Technical  School,  in 
September  1890,  Mr.  J.  R.  Barlow  made  an  address  to»the  students 
in  the  department  of  spinning  and  weaving,  in  the  course  of  which  he 
found  occasion  to  say: 

In  our  new  found  zeal  for  technical  instruction  we  must  not  forget 
the  immense  importance  of  a  good,  all-round  education  as  a  foundation 
for  the  later  superstructure  of  speciahzed  study.  Tbe  students  in  our 
technical  schools  are  constantly  handicapped  by  the  deficiencies  in 
their  earlier  training. 

More  emphatic  and  more  specific  is  the  language  used  by  Mr. 
Ivan  Levinstein,  before  the  classes  of  the  chemistry,  dyeing,  and 
printing  departments  of  the  same  institution,  on  September  19, 1890: 

There  is  no  graver  error,  in  my  opinion,  thaii  to  specialize  at  too  early 
an  age,  and  before  the  mind  and  mental  faculties  have  been  generally 
developed.  My  experience  as  a  rule  has  been  that  the  best  and  fore- 
most specialists,  in  any  scientific  and  technical  subject,  have  always 
been  those  who,  in  their  earlier  years,  have  had  a  liberal  and  sound 
edncation,  and  who  only  commenced  the  study  of  special  subjects  at  a 
more  mature  age.  Just  as  the  man,  who  has  acquired  a  knowledge  of 
the  scientific  principles  underlying  a  certain  art  or  manufacture,  will 
more  readily  and  easily  master  his  art  than  the  one  who  is  not  pos- 
sessed of  this  prior  knowledge,  almost  as  much  will  the  youth,  with  a 
sound  preparatory  mental  training,  have  the  advantage  in  acquiring 
special  scientific  and  technical  knowledge  over  the  one  who  is  deficient 
in  that  respect. 

It  is,  however,  a  i:egrettable  fact  that  a  number  of  students  entering 
our  technical  schools  are  insufficiently  prepared  for  taking  up  the  study 
of  special  technical  subjects. 

Further  on,  Mr.  Levinstein  is  outspoken  in  his  opposition  to  the 
plan  of  crowding  a  great  variety  of  studies  into  a  technical  course. 
He  says: 

It  can  not  possibly  serve  any  good  purpose  that  promoters  and  man- 
agers of  technical  schools  should  follow  the  unfortunate  plan  of  com- 
prising within  their  scheme  of  teaching  abnost  as  many  technical  and 
scientific  subjects  as  one  can  find  names  for  in  a  comprehensive  diction- 
ary. Instruction  of  the  very  best  kind  in  afew  leading  subjects,  bearing 
specially  on  tiie  industries  largely  represented  in  the  locality  in  which 
the  school  is  est<ablished,  wiU  be  a  thousand  times  more  useful  and 
valuable  than  the  cramming  of  multifarious  subjects  into  the  heads  of 
students,  probably  for  the  sole  purpose  of  catching  the  public  lavor, 


420  REPOUT   OF   THE   COMMISSIONER   OF   LABOR. 

and  getting  grants  from  the  science  and  art  department,  or  othei 
available  sources. 

There  can  be  no  doubt,  however,  that  the  Manchester  Technical  School 
is  well  equipped  for  its  special  work.  Its  students  have  access  to  a 
scientific  and  technical  library  for  reference  and  home  study,  as  well  as 
to  a  collection  of  raw  and  manufactured  products,  apparatus,  and  mod- 
els illustrative  of  the  subjects  t-anght  in  the  school.  The  laboratories 
are  suitably  fui*nished  for  the  practical  study  of  chemistry,  metallurgy, 
calico  i)rinting,  dyeing,  and  bleaching^  the  engineering  workshops  are 
well  supplied  with  all  needful  tools  and  appliances  comiected  with 
mechanical  engineering  and  building  construction. 

The  textUe«industries  department  is  supplied  with  a  complete  range 
of  spinning  and  preparation  machinery,  and  with  upwards  of  forty 
hand  and  power  looms  for  weaving  the  chief  varieties  of  cotton,  silk 
and  woollen  goods.  It  also  includes  a  library  of  reference  books,  and 
a  museum,  in  which  is  displayed  a  series  of  models  illustrative  of  the 
development  of  the  loom,  and  of  the  various  appliances  used  in  the 
manufacture  of  cotton  goods,  as  well  as  specimens  of  the  chief  textile 
fibres,  showing  the  processes  of  their  conversion  into  yam  and  cloth. 
The  students  may  thus  gain,  in  the  workshops  and  laboratories,  a 
practical  knowledge  of  the  processes  connected  with  the  chief  indus- 
tries which  are  the  subject  of  the  theoretical  instruction  imparted  in 
the  class  rooms. 

TECHNICAL  SCHOOL  OF  MESSRS.  MATHER  &  PLATT. 

An  unpretending  but  very  useful  science  and  technical  school  was 
established  in  1873  by  the  Messrs.  Mather  and  Platt,  proprietors  of  the 
Salford  iron  works,  for  the  purpose  of  enabling  their  apprentices  to 
"study  sciences  allied  to  their  trade,"  as  the  prospectus  for  the  session 
of  1890-91  briefly  puts  it.  The  firm  requires  all  the  apprentices  to 
attend  the  classes  as  a  condition  of  their  employment  in  the  works,  so 
that  each  handicraft  may  be  acquired  at  the  same  time  as  the  technical 
knowledge  necessary  to  it. 

The  subjects  taught  are  applied  mechanics,  steam  and  the  steam 
engine,  engineering,  metal  working,  mathematics,  electric  lighting,  ma- 
chine drawing,  machine  construction  and  drawing,  building  construc- 
tion, plane  and  solid  geometry.  Certificates  are  awarded  by  the  firm 
to  meritorious  students,  and  prizes  for  systematic  industry,  punctuality, 
and  excellence  of  work  are  also  ofl'ered. 

Dr.  W.  T.  Baniard,  in  his  work  on  Technical  Education,  writing  in 
1886  alludes  to  this  school  as  follows : 

I  know  of  but  one  English  school  where  any  consistent  efforts  are 
made  to  apply  school  instruction  in  the  shops— that  of  Mather  and 
Piatt,  Manchester,  whose  teachers  are  employed  in  the  shops,  and  per- 
sonally direct  the  theoretical  instruction  of  tlieir  pupils  to  shop  work. 
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LIVERPOOL  SCHOOL  OF  SCIENCB  AND  TECHNOLOGT. 

The  Liverpool  School  of  Science  and  Technology  was  instituted  in 
1861  for  the  purpose  of  promoting  a  knowledge  of  science  and  art  and 
the  application  thereof  to  the  various  industries. 

At  present  the  courses  of  instruction  in  this  school  apply  to  the  fol- 
lowing trades  or  industries:  Mechiinical  engineering;  electrical  engi- 
neering; industries  involving  applications  of  chemistry;  the  building 
trades;  carpentry  and  joinery;  plumbing;  brickwork  and  masonry; 
lithography;  quantities;  land  surveying.  Classes  in  these  studies  are 
intended  for  persons  of  either  sex  who  wish  .to  receive  a  scientific  and 
practical  preparatory  knowledge  for  intermediate  posts  in  industrial 
works.  It  is  designed  also  for  apprentices,  foremen,  journeymen,  and 
others,  who  desire  to  receive  instruction  in  the  theory  and  principles 
of  science  connected  with  their  occupation  during  the  daytime;  and 
for  pupils  from  middle  class  and  other  schools  who  are  preparing  for 
the  higher  scientific  and  technical  courses  of  instruction  pursued  at 
university  and  technical  colleges. 

The  school  is  supported  in  part  by  government  grants,  which  are 
paid  on  behalf  of  students  who  fulfil  certain  conditions  prescribed  by 
law.  Students'  fees  vary  in  amount  according  to  the  nature  of  the 
studies  pursued  and  the  number  of  classes  attended.  The  school  is  in 
connection  with  the  science  and  art  department  of  South  Kensihgton. 

MERCHANT  VENTURERS'  SCHOOL,  BRISTOL. 

At  Bristol,  one  of  the  chief  centres  of  the  English  boot  and  shoe, 
industry,  there  has  been  established  a  trade  school* under  the  name  of 
the  Merchant  Venturers*  School,  in  which  classes  in  machine  drawing, 
metal  working,  plumbing,  carpentry  and  joinery,  and  boot  and  shoe 
maldng  are  taught.  Specimens  of  the  work  done  in  each  department 
of  the  school  were  exhibited  in  the  hall  of  the  school  in  the  autumn  of 
1890,  and,  judging  from  the  descriptive  catalogue  of  these  specimens, 
the  display  was  highly  creditable  to  both  teachers  and  pupils.  While 
this  school  is  constructed  on  a  smaller  scale  than  the  technical  schools 
of  Bradford  and  Manchester,  it  is  apparently  successful  in  stimulating 
and  sustaining  an.  interest  in  industrial  education  among  the  working 
people  of  the  city.  Under  its  present  management  this  school  has 
absorbed  the  old  trade  and  mining  school  founded  at  Bristol  by  Canon 
Moseley. 

MASON  SCIENCE  COLLEGE,  BIRMINGHAM. 

One  of  the  most  notable  of  the  science  coUeges  is  the  Mason  Science 
College,  which  Birmingham  owes  to  the  munificence  of  Sir  Josiah 
Mason.  This  college  was  opened  in  October  1880.  It  was  established 
to  provide  instruction  in  theoretical  and  applied  science.  The  building 
is  said  to  be  the  most  comx)lete  in  its  arrange^nents  and  fittings  of  any 
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scicntifle  institution  either  in  England  or  on  the  continent.  The  build- 
ing itself  cost  £60,000  ($291,990),  and  in  addition  to  this  sum  the  founder 
gave  £110,000  (1535,315)  towards  the  endowment  fund. 

SHBFFI  B  LD  TilCUMIC AL  SCHOOL. 

In  the  technical  school  at  Sheffield  special  prominence  is  given  to 
iustruction  m  metallurgy  and  engineering.  Although  the  chief  indus- 
try of  the  district  occupies  the  central  position  in  the  course  of  instnic- 
tion  other  branches  of  local  manufactures  arc  not  neglected,  but  are 
speciahzed  into  separate  courses,  dealing  with  metals  (other  than  u-on 
and  steel)  used  in  the  arts.  Students  are  thus  enabled  to  select  and  at 
once  enter  upon  a  course  of  scientific  metallurgical  training  of  immedi- 
ate practical  utility.  There  are  both  day  and  evening  classes.  The 
subjects  of  study  in  the  department  of  metallurgy  include  mathe- 
matics, physics,  chemistry,  geology  and  mineralogy,  machine  drawing, 
metallurgical  laboratory  work,  applied  mechanics,  etc.  Fees  for  the 
full  course  amount  to  18  guineas  (191.08)  per  year  for  each  of  the  three 
years  over  which  the  pupilage  extends.  But  any  student  may  elegit  to 
take  a  partial  course  at  pleasure,  though  certificates  are  granted  only  to 
such  as  follow  the  prescribed  courses  and  pass  the  regular  examinations. 

The  equipment  of  this  department  is  excellent.    A  small  steel  works 
plant  has  been  erected,  including  melting  holes,  pot  house^  and  x)ot 
making  tools,  malleable  iron  furnace,  etc.    An  iron  foundery  and  a 
25-cwt.  open  hearth  furnace,  complete  with  three  systems  of  .gas  pro- 
ducing (viz.,  ordinary,  oil,  and  water  gases),  are  now  being  built.    TLe 
laboratory  has  been  equipped  with  the  most  modem  apparatus  for 
metallurgical  analysis,  more  especially  w^th  appliances  for  the  rapid 
and  accurate  chemical  examination  of  iron,  steel,  fael,  and  refractory 
materials.   A  50-ton  testing  machine  (the  most  perfect  yet  constructed], 
complete  with  tensile,  torsion,  crushing,  and  transverse  gearing,  has 
also  been  purchased.    These  additions  render  the  school  the  most  com- 
plete in  existence  for  teaching  the  practical  manufacture,  the  chemical 
constitution,  and  the  physical  properties  of  steeL 

In  the  engineering  department  the  course  of  study  also  extends  orer 
three  years.  Students  attend  classes  and  lectures,  and  perform  experi- 
mental work  in  the  laboratories  and  practical  work  in  the  drawing 
office  and  workshops.  The  subjects  embraeed  in  the  course  are 
mathematics,  physics,  mechanics,  strength  of  materials,  principles  of 
construction,  design  of  structures  in  wood  and  iron,  steam  and  gas 
engines,  steam  boilers,  machine  and  engine  design,  mill  work,  workshop 
tools  and  appliances,  hydraulics  and  hydraulic  machinery,  pneumatics, 
and  compressed  air  machinery.  The  laboratory  is  fitted  up  with  engines, 
dynamometers,  pyrometers,  draught  gauges,  etc.,  and  the  machine, 
wood  work,  and  smith's  shops  are  supplied  with  all  necessary  tools  for 
rendering  complete  and  thorough  the  instruction  given. 

The  lectures  on  mathematics,  physics,  and  chemistry  are  given  at 
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Firth  College  for  the  benefit  of  students  in  this  department,  as  well  as 
those  in  the  department  of  metallargy;  the  remaining  subjeets  are 
taken  at  the  school. 

A  fee  of  10«.  ($2.43)  admits  the  student  to  all  the  evening  lectures  for 
the  session;  or  half  of  that  sum  for  one  subject,  and  28.  dd.  (61  cents) 
for  each  additional  subject. 

Glasses  are  held  for  the  study  of  mathematics,  drawing,  sound,  light 
and  heat,  electricity  and  magnetism,  chemistry,  engineering,  applied 
mechanics,  plumbing,  carpentry  and  joinery,  photography,  typewriting, 
shorthand,  etc. 

TORKSHIRi:    COLLEGE,  LEEDS. 

m 

The  Yorkshire  College  at  Leeds  was  founded  in  1874  under  the  name 
of  the  Yorkshire  College  of  Science.  In  1887  it  became  one  of  the 
three  constituent  colleges  of  the  Victoria  XJniveraity,  the  other  two 
being  Owens  College,  Manchester,  and  University  College,  LiverpooL 

The  Yorkshii'e  College  offers  the  usual  courses  of  academical  study; 
but  it  has,  in  addition,  a  department  of  science,  technology,  and  arts, 
one  object  of  the  college  being  in  particular  to  provide  instruction  in 
such  sciences  and  arts  as  are  applicable  or  ancillary  to  the  manufactur- 
ing, mining,  engineering,  aiid  agricultural  industries  of  the  county  of 
Yorli.  Accordingly  we  find  that  sx)ecial  attention  is  given  to  the 
cheauistry  and  geology  of  coal  mining,  and  that  mining  engineering, 
colliery  management,  and  underground  surveying  hold  important  places 
in  the.  technological  curriculum. 

The  course  of  instruction  in  the  theory  and  practice  of  coal  mining 
indicates  tlie  pains  which  are  taken  at  this  institution  to  give  students 
a  careful  and  complete  preparation  for  pursuing  the  principal  industry 
of  the  district.  The  course  includes  the  discovery  and  preliminary 
explorations  of  a  coal  field,  boring  by  hand,  levels,  inclines,  shafts, 
shaft  sinking,  how  to  lay  out  a  pit,  tunnels,  cross-measure  drifts,  etc.; 
ventilation,  principles  and  practice;  ventilation  by  furnace  and  by 
machines;  fire-damp,  black-damp;  :&esh,  salt,  and  acid  water;  tem- 
perature, spontaneous  combustion;  rules  for  the  safety  and  economy 
of  mines;  safety  lamps;  surface  works;  screens,  pit  frames,  safety 
hooks,  cages,  etc.;  shaft  sinking  by  machinery;  methods  of  working 
coal — modifications  of  pillar  and  stall  and  longwall,  midland  counties, 
northern  counties,  Lancashire,  North  and  South  Wales,  France,  Ger- 
many, and  America. 

Class  work  in  the  department  of  textile  industries  is  equally  im- 
portant, and  of  like  thoroughness.  From  the  report  of  this  depart- 
ment for  the  year  1889-'90  it  api>ears  that  the  number  of  students  tak- 
ing the  course  of  textile  instruction  during  the  session  was  131.  It  is 
unnecessary  to  give  a  statement  in  detail  of  the  scheme  of  study,  since 
it  is  substantially  the  same  as  that  pursued  in  all  weaving  and  spin- 
ning schools  of  high  grade.  As  one  result  of  the  technical  t^^aching  in 
this  department  the  report  states  that  "during  recent  yeai*s  there  has 


t 
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beeii  establislicd  in  Leeds,  and  the  immediate  locality,  a  trade  in  fibred 
mantlings,  whicli  undoubtedly  owes  its  origin,  and,  in  some  measure,  its 
development,  to  the  operations  of  the  college  textile  classes." 

In  the  dyeing  classes  the  number  of  students  for  the  year  was  44. 
The  course  of  teaching  in  this  specialty  is  of  a  scientific  character,  con- 
joined with  practice  in  the  art. 

Prof.  J.  J.  Hummell,  who  has  cliarge  of  this  department,  says  in  the 
report  that  great  attention  has  been  paid  to  cotton  dyeing,  in  conse- 
quence of  the  largely  increased  number  of  the  so  called  Congo  colors 
derived  from  coal  tar,  a  class  of  coloring  matter  specially  applicable 
to  cotton  aud  rapidly  growing  in  importance.  During  the  progress  of 
the  work  new  facts  have  been  discovered,  which  are  of  practical  im- 
portance in  connection  with  the  application  of  these  as  well  as  of  the 
older  basic  coloring  matters. 

The  value  of  investigations  of  this  kind,*fi3)m  a  commercial  point  of 
view,  can  hardly  be  overestimated,  since  it  is  only  by  means  of  origi- 
nal researches,  conducted  by  those  who  are  acquainted  with  what  has 
already  been  achieved  in  the  complex  art  of  dyeing,  that  further  im- 
provements can  be  made. 

The  professor  takes  pride  in  roferriug  to  the  success  of  students  who 
have  been  under  his  instruction.    He  sjiys: 

It  is  pleasing  to  learn  that  our  students  continue  to  gain  appoint- 
ments. Indeed,  I  have  now  more  applications  than  I  can  meet  for 
j^oung  men  to  assume  the  management  of  dyeing  operations  in  manu- 
factories of  various  kinds.  •  •  •  Since  the  issue  of  the  last  report 
one  student  has  undertaken  the  direction  of  the  dyeing  department  in 
an  important  hosiery  manufactory  in  Leicest^jr;  another  occupies  a 
similar  position  in  one  of  the  Perth  dye-works;  a  third  (aij  evening  stu- 
dent) has  been  appointed  to  a  like  position  in  a  Bombay  works;  and  a 
fourth  is  engaged  in  one  of  the  carpet  works  of  Kidderminster. 

The  departments  of  dyeing  and  of  textile  industries  in  Yorkshire  Col- 
lege are  maintained  by  the  Worshipful  Company  of  Clothworkers  of 'the 
city  of  London,  at  an  annual  cost  of  £1,800  ($8,759.70).    This  company 
also  made  the  original  grant  of  £30,000  ($145,995)  for  the  building  an 
equipment  of  the  department  which  it  now  supports. 

DURHAM  COLLEQE  OF  SCIENCE. 

The  Durham  College  of  Science  at  Newcastle-upon-Tyne  has  a  tecj^ 
nieal  department  in  which  provision  is  made  for  courses  of  instructi 
in  technical  chemistry,  mining,  mechanical,  marine,  and  electrical 
gincering,  naval  architecture,  metallurgy,  and  chemical  manufact 

Lectures,  and  recitations  from  text  books,  constitute  the  chief  me 
of  imparting  instruction.    Indeed,  the  authorities  of  the  college  ex 
itly  disclaim  any  purpose  of  trade  teaching,  and  say  that  opportunL 
will  be  afforded  for  carrying  on  experimental  work  in  connection 
all  these  departments,  but  no  attempt  will  be  made  to  supersede  w^^/^ 
shop  training  in  the  use  of  tools. 
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An  ai:)parent  exception  is  made  in  the  plumbing  department,  con- 
cerning whicli  it  is  said  that  "in  the  workshops  instruction  will  be 
given  in  all  the  branches  of  the  trade,  and  those  who  attend  the  classes 
regularly  will  have  the  opportunity  of  competing  in  the  practical  exam- 
ination conducted  by  the  City  and  Guilds  of  London  Institute." 

It  would  seem,  too,  that  the  teaching  in  this  case  is  desigmed  to  qual- 
ify the  student  to  become  an  operative  plumber;  since  attendance  at 
the  complete  course  of  instruction,  to  the  satisfaction  of  the  teachers 
and  lecturers,  will  be  recognized  by  the  district  council  for  the  regis- 
tration of  plumbers.  But  the  workshops  are  open  only  to  apprentices 
whose  employers  subscribe  to  the  Plumbers'  Technical  Class  Associa- 
tion. 

It  may  be  said  here  in  regard  to  technical  education  as  applied  to 
plumbing,  that  though  of  comparatively  recent  existence  in  Great 
Britain,  it  seems  at  present  to  be  making  rapid  progress,  and  results 
as  far  as  obtainable  are  very  favorable.  The  effort  is  being  made  all 
over  the  kingdom  to  raise  the  practice  of  plumbing  to  the  rank  of  a 
profession,  and  most  of  the  master  plumbers  are  assuming  the  title 
of  sanitary  engineer.  For  this  purpose  the  Worshipful  Company  of 
Plumbers,  London,  is  i)roviding  liberally  and  cooperating  with  district 
associations  to  organize  courses  of  instruction  in  connection  with 
technical  schools  wherever  they  exist.  The  instruction  is  too  recent 
to  allow  of  numerous  returns. 

Virtually,  however,  there  is  no  practical  trade  teaching  at  this  col- 
lege, mere  lectures  on  electric  lighting,  carriage  building,  and  kin- 
dred subjects  amounting  to  but  very  little  in  the  absence  of  shop 
work  practice. 

SOUTH  SHIELDS  PUBLIC  LIBRARY  CLASSES. 

In  the  South  Shields  public  library  classes,  near  Newcastle,  for  the 
session  of  1890-'91,  there  were  enrolled  805  students.  Of  this  number 
226  were  women  whose  occupations  were  not  stated;  but  the  trades  and 
professions  of  the  579  men  were  as  follows: 

Engiuccrs 258 

Joiucrs 90 

Teachers 89 

ArcliLtects ^ 27 

Clerks 22 

Chemists 15 

Pattern  raaliers 13 

Masons 12 

Miners 9 

Kaval  architects 8 

Blacksmiths 4 

Moulders 3 

Platers 3 

Barmen,  hoilermakers,  bnihlerS;  engravers,  grocers,  house  ageiit«,  plumbers,  and 

tailorS;  each 2 


f 
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Agricultural  implemout  maker,  l>aker,  brass  fiuUboz,  glass  mould  maker,  glass 
silverer,  medical  student,  millwriglit,  painter,  photographer,  tallow  chand- 
ler, each 1 

These  classes  are  conducted  in  connection  with  the  South  Kensing- 
ton science  and  art  .department.  Instruction  is  given  in  geometry, 
.  machine  instruction,  mechanics,  naval  architecture,  the  principles 
of  sound,  light,  heat,  magnetism,  electricity,  chemistry,  steam,  draw- 
ing, painting,  design,  and  modelling.  Typewriting  and  shorthand  are 
ah;o  taught,  and  at  a  small  tuition  fee. 

A  department  is  open  to  boys  going  to  sea,  in  which  navigation, 
nautical  astronomy,  applied  mechanics,  machine  construction,  etc.,  are 
taught. 

LEEDS  MBCHANZCS'  INSTITUTION. 

This  institution  has  under  its  supervision  and  control  two  schools- 
one  of  art  and  the  other  of  science  and  technology — ^both  of  which  are  in 
connection  with  the  science  and  art  department  of  South  Kensington. 

The  school  of  science  and  technology  had  enrolled,  in  November 
1889,  692  students,  as  against  573  in  May  of  the  same  year.  In  this 
department  there  are  various  courses  of  instruction,  including  acous- 
tics, light  and  heat,  physiology,  botany,  building  construction,  carpen- 
try  and  joinery,  chemistry  (organic  and  inorganic),  engineering,  gas 
manufacture,  geology,  iron  and  steel  manufacture,  ma-chine  construc- 
tion and  drawing,  magnetism  and  electricity,  mathematics,  mechanics, 
physics,  metallurgy,  plumbing,  practical,  plane,  and  solid  geometry, 
and  steam. 

The  subjects  of  plumbing  and  of  gas  manufacture  were  added  to  the 
syllabus  of  this  school  during  the  year  lS89-'90;  and  the  report  of  the 
committee  indicates  that  they  are  awake  to  the  demands  of  the  times 
and  the  requirements  of  local  business.    In  this  rejwrt  they  say: 

A  knowledge  of  the  sciences  which  underlie  the  trades  of  the  dis- 
trict is  now  essential  to  every  skilled  workman,  and  the  committee 
have  endeavored  to  establish  classes  tending  to  this  result. 

Women  are  admitted  to  all  the  classes,  and  the  teaching  staff  consists 
of  thirteen  specially  qualified  instructors. 

In  addition  to  the  classes  above  enumerated  there  were  also  classes 
in  French  and  German,  in  shorthand,  and  in  dressmaking,  under  the 
same  general  superintendence,  during  the  year, 

HBRIOT-'WATT  COLLEQE,  EDINBURGH. 

This  is  one  of  the  best  equipped  technical  schools  in  the  ITnited 
Kingdom.  In  the  teaching  stall*  or  faculty  of  the  technical  depart- 
ments of  this  college  there  are  35  professors  and  instructors,  many  of 
whom  are  distinguished  for  scientific  attainments. 

The  history  of  this  institution  is  full  of  interest  and  instruction. 
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Mr.  Leonard  Horner,  F.  R.  S.,  a  native  of  Ediiibur^ifh,  was  the  founder 
of  the  School  of  Arts,  as  the  institution  was  originally  called.  In 
^arch  1821  this  gentleman  happened  to  inquire  of  a  watchraaker 
vith  whom  he  was  conversing  whether  young  men  brought  up  to  the 
trade  of  watchmaking  received  any  mathematical  education.  The 
reply  was  to  the  effect  that  this  was  seldom  the  case,  because  of  the  ex- 
pense of  such  insti'uction,  and  on  account  of  the  fact  that  the  usual 
Iiours  of  teaching  mathematical  classes  made  attendance  impossible. 
Mr.  Homer  immediately  suggested  a  plan  by  which  such  branches  as 
would  be  useful  to  mechanics  might  be  tiiught  at  convenient  hours 
and  at  small  expense;  and,  with  the  cooperation  of  Dr.  Brewster,  after- 
wards Sic  David  Brewster,  and  others,  the  scheme  was  carried  out. 

The  result  was  the  opening  of  the  school  in  October  1821.    In  1824^ 

wben  a  movement  was  started  to  erect  a  suitable  memorial  of  James 

^att  at  Edinburgh,  it  was  proposed  to  amalgamate  the  funds  raised 

^op  tliig  purpose  with  those  of  the  School  of  Arts.    It  was  not  until 

^^1,  bowever,  that  the  joint  committee  of  the  school  and  the  sub- 

^nbers  to  the  Watt  fund  purchased  the  building  long  occupied  by  the 

^hool.    The  name  of  the  school  then  Ixjcame  the  Watt  Institution  and 

°chool  of  Arts,  under  which  designation  it  continued  until  1885,  when 

^^  endowment  was  united  with  that  of  George  Heriot's  hospital,  and 

^^^ced  under  the  management  of  a  new  governing  body.    Since  then 

*^^  institution  has  borne  its  present  title  of  Heriot -Watt  College. 

^t  is  claimed  that  the  original  School  of  Arts  at  Edinburgh  was 

^^  first  institution  in  G-reat  Britain  founded  for  the  express  purpose 

^^  giving  education  in  the    principles  of  science  to  the  industrial 

^^^sscs. 

The  summary  of  attendance  of  students  in  the  various  classes  of 
^-^e  technical  department  of  the  Heriot- Watt  College  for  the  session  of 
^^^SD-IH)  shows  that  the  whole  number  of  class  tickets  issued  was  2,754. 
the  literary  and  commercial  department  for  the  same  year  1,735 
Ickets  were  held.    The  total  number  of  individual  students  in  both 
ipartments^  however,  was  only  2,861,  of  whom  420  were  females  and 
1,441  males.    Young  women  were  first  admitted  to  the  college  classes 
1869. 

There  are  bbth  day  and  evening  classes  in  each  department  of  the  col- 
lege. The  college  possesses  in  its  lectures,  theaters,  laboratories,  and 
workshops  every  facility  for  preparing  young  men  for  work  as  mer- 
chants, manufacturers,  or  engineers,  and  for  supplying  in  the  evening 
such  instruction  as  is  required  by  those  already  employed  in  such  oc- 
cupations. 

The  college  has  physical,  electrical,  mechanical,  and  chemical  labo- 
ratories, with  all  necessary  apparatus  for  experimental  work  in  engineer- 
ing science,  chemical  manipulation,  and  analysis,  as  well  as  for  prac- 
tice with  wood  and  metal  working  tools  and  in  the  use  of  electrical 
instmm^its,  dynamo,  motor,  storage  cells,  etc. 
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The  Industrial  Museum  of  Science  and  Art  is  iminetliately  opposite 
the  Heriot-Watt  College.  It  contains  splendid  collections  of  raw  prod- 
ucts and  manufactured  articles,  with  models  illustrating  macbinery 
and  manufacturing  processes.  The  study  of  these  is  of  great  value  in 
supplementiDg  the  instruction  given  at  the  college. 

In  the  technical  department  the  courses  of  study  comprise  physics 
and  electrical  engineering,  theoretical  mechanics,  mathematics,  chem- 
istry, machine  construction  and  drawing,  civil  engineering,  building 
construction,  carpentry  and  joinery,  masonry  and  brickwork,  plumb- 
ing, carriage  building,  photography,  watch  and  clock  making,  typog- 
raphy, metal  work,  and  wood  work. 

In  the  art  department  of  the  college,  modelling,  perspective,  emament, 
and  decoration  are  taught. 

Even  in  the  commercial  and  literary  department  the  principal  atten- 
tion is  given  to  practical  subjects.  The  full  course  includes  history  and 
English  literature,  Englishlanguage  and  composition,  French,  German, 
Spanish,  Latin  and  Greek,  economics,  commercial  geography,  practice 
of  commerce,  oflBce  work,  bookkeeping  and  writing,  shorthand,  vocal 
physiology  and  elocution,  theory  of  music  and  harmonium. 

In  the  department  of  science  the  studies  pursued  are  natural  history, 
physiology,  hygiene,  botany,  geology,  physiography,  and  agriculture. 

To  illustrate  the  direct  bearing  which  these  various  subjects  have 
upon  business  and  commerce  we  may  instance  the  teaching  of  indus- 
trial geography  in  this  institution.    Lectures  are  given,  illustrated  by 
maps  and  diagrams,  on  the  natural  conditions  of  the  earth,  mineral, 
vegetable,  and  animal   commodities  (with  specimens)  and  their  geo- 
graphical distribution.    Then  the  means  of  transportation  are  consid- 
ered— roads,  railroads,  canals,  and  ocean  steamers.     Trade  routes  and 
lines    of  telegraph  of  the  world  come   in  for  a  share    of  attention. 
The  geography  of  the  four  chief  trading  nations — Great  Britain,  the 
United  States,  France,  and  Germany — is  thoroughly  taught.    The  r 
gions  of  production,  the  manufacturing  districts,  and  the  trade  centr 
of  the  leading  commodities  in  the  British  market  receive  careful  co 
sideration. 

For  example,  during  the  session  of  1890-'91,  three  specific  commo^^^^. 
ities    were  selected   upon  which   lectures  were  given^  viz.,  cotto^^^-^^j 


_  I, 
on  tlie  manufacture  and  trade  in  which  the  value  of  British  iron  arr^-^  ^jj 


coal  deposits  mainly  depend;  tea,  the  changes  in  the  producing  *^^  ^^ 
gions  of  which  are  some  of  the  most  striking  in  modern  commerc':.^-;*^^;^^ 
geography;  and  meat,  a  commodity  of  recent  introduction  from  abrccr^^^^ 
which  has  greatly  changed  the  position  of  British  farming. 

Attendance  in  the  technical  department  increased  to  3,031  during     ^^^ 
session  of  1890-'91. 

In  the  heart  of  a  populous  city  it  is  impossible,  of  course,  to  ^y^ 
instruction  in  practical  farming;  but  at  the  Heriot-Watt  College  tie 
principles  of  agriculture  appear  to  be  set  forth  with  great  amplificat/ou 
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and  with  considerable  minuteness.    The  lectures  are  supplemented,  also, 
by  excursions  on  Saturdays  to  the  very  best  farms  in  the  Lothians — an- 
other custom  prevailing  in  this  institution  which  might  be  imitated  with 
profit  in  similarly  situated  colleges  at  home. 
The  fee  for  tuition  in  most  of  the  classes  is  5  s.  ($1.22)  per  session. 

TECHNICAL  INSTITUTB;  DUNDEE. 

The  Technical  Institute  at  Dundee  was  established  in  1887  under  the 
terms  of  Sir  David  Baxter's  bequest,  setting  apart  £20,000  ($97,330) 
for  the  foundatiorf  and  endowment  of  an  institution  for  the  education 
of  boys  or  young  men  in  those  branches  of  learning  necessary  or  useful 
for  working  mechanics  and  other  craftsmen. 

The  teaching  staff  includes  fifteen  instructors.  The  subjects  taught 
in  the  different  classes  comprise  mathematics,  theoretical  mechanics, 
sound,  light,  heat,  magnetism  and  electricity,  chemistry,  applied  me- 
chanics, steam,  mechanical  engineering,  electric  lighting,  plumbers' 
work,  wood  carving,  modelling,  plan«  and  solid  geometry,  machine 
construction  and  drawing,  carpentry  and  joinery,  decorative  art,  and 
textile  arts. 

The  institute  has  not  been  in  operation  long  enough  to  be  perfect 

in  all  its  appointments;  but  in  due  time  it  will  undoubtedly  take  a 

good  rank  among  technical  schools.    The  newness  of  the  enterprise  is 

apparent  in  statements  like  the  following  under  the  head  of  jute  and 

linen  manufacture: 

The  weaving  shed  is  being  fitted  up  with  a  complete  system  of  spin- 
ning and  weaving  machinery,  and  it  is  exi)ected  that  the  equipment 
will  be  in  order  for  the  session  of  1890-'91. 

The  work  of  the  institute,  however,  is  already  well  organized  in  most 
of  the  departments. 

There  are  day  and  evening  classes  in  nearly  all  of  the  subjects  taught 
in  the  school;  and  most  of  the  classes  are  conducted  so  as  to  conform 
with  the  requirements  of  the  science  and  art  department  and  of  the 
City  and  Guilds  of  London  Institute.    That  is,  thestudents  ar<^equired 
to  pass  the  annual  examination  instituted  by  the  science  and  art  de- 
partment in  order  to  earn  the  government  grants  which  are  bestowed 
only  on  compliance  with  this  condition. 

As  the  Heriot-Watt  College  derives  great  advantages  from  its  prox- 
imity to  the  University  of  Edinburgh,  so  does  the  Technical  Institute 
^t  Dundee,  from  its  close  association  with  Dundee  University  College, 
afford  to  its  students  unusual  facilities  for  a  liberal  education;  since 
they  may  avail  themselves  of  the  privilege  of  attending  many  of  the 
college  classes  without  charge. 

In  University  College  the  technical  courses  comprise  classes  in  engi- 
neering and  in  the  chemistry  of  textile  fabrics.  The  equipment  of  the 
dyeing  laboratory  is  ample  and  each  student  is  required  to  avail  him- 
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self  of  tLe  facilities  it  affords  for  practical  work  in  the  dye  house.    At- 
tendance for  two  yeai*s  is  requisite  for  the  completion  of  the  coarse. 

Students  have  free  access  to  the  technical  museum  of  the  college  in 
which  there  is  a  collection  of  over  8,000  specimens.  The  object  of  this 
museum  is  to  exhibit  such  characteristic  and  typical  specimens  as  will 
illustrate  the  various  stages  and  processes  in  bleaching,  dyeing,  and 
other  operations  connected  with  the  textile  manufactures,  as  well  as 
those  of  other  local  industries,  and  wbich  will  at  tJje  same  time  be  of 
real  practical  interest  to  those  engaged  in' the  trade  of  the  district. 

Tliis  museum,  it  is  hoped,  may  in  time  become  the  nucleus  of  a  large 
technical  museum  of    the  local  industries,  similar  to  the  musenms 
which,  at  Cfefeld  and  other  places  on  the  continent,  hare  rendered 
such  signal  service  to  the  trade  and  manufactures  of  those  districts  ii\ 
which  they  are  situated. 

The  engineering  course  requires  three  years'  study  and  practice,  au^ 
leads  to  the  degree  of  bachelor  of  science  in  the  department  of  eu§j. 
neering.    It  is  the  ordinary  technical  conrse. 

OLASOOVT*  WEAVING  SCHOOIa. 

Connected  with  the  Technical  College  at  Glasgow  there  is  a  weaving 
branch,  whose  fourteenth  annual  report  (18S9-'90)  shows  the  school  to 
be  in  a  prosperous  condition.  The  weaving  department  is  under  the 
management  of  a  board  of  trustees.  Mr.  Thomas  Brown  is  the  in- 
structor. 

Classes  are  held  day  and  evening.  During  the  year  1889-'90  fifty 
students  attended  the  evening  classes.  The  number  of  day  pupils  ia 
not  given.  The  work  of  the  classes  commences  with  practical  working 
en  the  various  looms,  numbering  in  all  43,  of  which  26  are  hand  and 
17  are  power  looms.  On  the  hand  looms  a  great  variety  of  cloths  are 
woven,  from  plain  goods  to  the  most  complicated  Jacquard  designs. 
Draughting,  cording,  and  the  rearrangement  and  combination  of  twills, 
forming  different  patterns  from  the  same  cording,  have  been  gone  into 
thoroughly  at  the  looms.  Many  of  the  students  have  made  collections 
of  the  designs  and  patterns  they  have  worked  ont  at  the  looms,  pre- 
serving these  collections  in  their  design  books.  Most  of  the  students 
also  have  taken  their  turn  at  weaving  on  each  of  the  looms  before 
changing  any  original  pattern,  making  full  particulars  of  the  make  and 
X)lans  for  the  reproduction  of  the  cloth. 

On  the  power  looms  a  great  variety  of  cloths  have  also  been  made, 
viz.,  tweeds,  tapestry,  leuo,  skirtings,  shirtings,  silk  handkerchiefs, 
etc. 

At  the  annual  examination  in  April  1800, 26  students  presented  them- 
selves; and  of  this  number  17  succeeded  in  reaching  the  standard 
requisite  for  a  diploma.  The  scope  of  the  examinations  in  this  depart- 
ment may  be  estimated  from  a  single  question  (out  of  the  whole  num- 
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ber  of  15  questiana)  submitted  to  the  class  on  that  occasion.    Question 
5o.  8  reads : 

Give  the  time  that  it  would  take  to  weave  a  piece  of  cloth  60  yards 
lon«:,  with  14  shots  on  glass,  with  a  drum  on  line  shaft  14  inches  in 
dijuneter,  revolving  at  120  revolutions  per  minute;  loom  pully  9  inches 
in  diameter,  allowing  20  per  cent,  for  stoppages! 

At  Glasgow  evening  classes  in  science  and  technology  have  been 
opened  for  the  benefit  of  workmen  in  various  trades.  Machine  con- 
struction and  drawing,  mechanical  engineering,  and  naval  architecture, 
together  with  mathematics  and  other  related  branches,  are  taught  for 
moderate  fees  to  those  engaged  in  the  practical  work  of  engineering, 
ship  building,  etc. 

UNivERsrrr  colleqe,  Nottingham. 

At  University  College  there  are  several  technical  courses,  including 
the  clieiiiistry  of  dyeing  and  blea<?hing.  This  specialty  embraces  ele- 
mentary and  advanced  courses  of  lectures  (together  with  experimental 
work)  on  the  dyeing  properties  of  drugs  with  wool,  cotton,  silk,  etc. 
The  syllabus  relates  to  the  properties  and  uses  of  acids,  alkaUes,  soaps, 
etc.,  the  properties  of  fibres,  the  mordants  of  tin,  antimony,  copper, 
iion,  etc,  and  their  uses  and  preparation. 

The  methods  of  dyeing  with  various  classes  of  wood  and  aniline 
^J^  of  obt'Suniug  colors  fast  to  light  and  soap,  and^  in  short,  the 
^hole  art  of  dyeing  may  here  be  learned  by  means  of  lectures  and 
laboratory  practice.  ' 

bourses  have  been  instituted  in  mechanical  and  electrical  engineer- 
ing, in  joinery  and  patternmaking,  plumbing,  lace  and  hosiery  manu- 
factare,  and  in  printing.  Most  of  these  courses  require  two  years* 
taition. 

BELFAST  TECHNICAL  SCHOOL. 

^^inec  the  year  1883  the  technical  school  at  Belfast,  Ireland,  has,  as  Mr. 
T^^n,  president  of  the  chamber  of  commerce,  well  puts  it,  been  carry- 
IJ^  on  very  admirable  work  with  very  inadequate  resources.  Under 
^  provisions  of  the  technical  instruction  act  of  1889,  however, 
^^^tcr  eflSciency  will  be  secured  in  the  near  future,  since  the  Belfast 

^^^oration  strongly  favors  an  increase  of  appropriations  for  technical 
^iiation.    The  trade  specialties  taught  in  this  school,  with  the  enrol- 

^tvt  in  each  class  during  the  year  1889-'90,  were:  Spinning  and  weav- 
^>  86  pupils;  dyeing  and  bleaching,  19  pupils;  di-awing  and  pattern 

^^igning,  34  pupils;  plumbing — a  most  important  factor  in  thepro- 
^^s  of  sanitation — 20  pupils;  a  total  of  105. 

COVENTRY  TECHNICAL  INSTITUTE. 

^^KDoventry  Technical  Institute,  established  in  1887,  lias  for  its  main 
^^ect  the  promotion  of  the  kind  of  instruction  which  will  improve  the 
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capacity,  in  a  broad  sense,  of  all  tliose  upon  whom  the  industries 
depend. 

The  horological  and  textile  departments  of  this  institution  naturally 
occupy  the  foremost  place.  This  is  the  only  school  in  Great  Britain 
where  the  entire  theoretical  and  practical  instruction  in  watchmaking 
is  given,  though  a  school  in  London  and  another  in  Edinburgh  give 
instruction  for  the  purpose  of  educating  repairers  and  jobbers.  The 
watchmaking  classes  have  had  an  average  attendance  of  from  18  to  25, 
The  workshops  are  fitted  up  with  the  latest  and  most  improved 
machines.  The  institute  is  the  neaiest  approach  to  a  regular  trade 
school  of  any  visited.  Coventry  is  the  centre  of  the  watchmaking  trade 
in  Great  Britain.  In  the  shops  of  one  of  the  oldest  and  largest  manu- 
facturers of  watches  in  the  kingdom  the  results  have  been  such  that 
the  firm  now  makes  it  obligatory  upon  all  apprentices  to  attend  the 
school,  allows  them  time  to  do  so,  and  pays  their  expenses.  It  has  also 
sent  a  number  of  its  adult  workmen  to  the  classes  for  instruction  in 
special  branches.  Five  other  firms  have  followed  its  example.  Any 
man  applying  for  -  employment  who  has  had  a  technical  training  is 
immediately  accepted. 

All  branches  of  watch  and  clock  making  and  repairing  are  systemat- 
ically taught  as  well  as  the  theory  and  practice  of  the  art  of  weaving. 
In  the  textile  school  the  entire  course  of  manufacturing,  from  the  paper 
design  to  a  completed  fabric,  is  followed  under  the  eyes  of  the'  pupUs. 

LANCASHIRE  AND  70RKSHIRE  RAILWAY  COMPANT'S  SCHOOL. 

* 

The  Lancashire  and  Yorkshire  Kailway  Company  maintain  a  mechan- 
ics' technical  institute  at  Horwich  in  which  workmen  receive  instruction 
in  mechanics,  machine  Construction  and  drawing,  metallurgy,  sound, 
light,  heat,  etc.  During  the  winter  session  of  1891-'92  classes  in  cook- 
ing and  dressmaking  were  also  organized.  These  classes  were  op^i 
to  the  general  public,  and  at  fees  which  are  the  same  to  all  persons, 
whether  employed  by  the  railway  company  or  not,  or  whether  members 
or  non-members  of  the  institute. 

TECHNICAL  INSTRUCTION  IN  COUNTRT  DISTRICTS. 

Much  is  left  to  the  discretion  of  local  authorities  in  England  as  re- 
gards the  administration  of  their  trust  under  the  technical  instruction 
act.  Accordingly  we  find  that  county  councils  exercise  considerable 
liberty  in  organizing  their  various  schemes  of  instruction  under  the 
law  which  lays  down  the  conditions  for  obtaining  government  grants. 

In  the  urban  districts  of  Staffordshire,  for  example,  dasses  have  been 
started  for  teaching  modelling,  cookery,  chemistry,  shorthand,  book- 
keeping, electricity,  mechanics,  etc.  In  the  rural  districts  of  the  same 
county  have  been  instituted  lectureships  on  agriculture,  mining,  etc, 
together  with  demonstrations  in  butter  making,  cooking,  etc.,  in  classes 
conducted  at  many  convenient  centres. 
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lu  CambridgesMre  for  the  purposes  of  technical  education  the 
county  was  divided  into  nine  districts.  It  was  determined  to  provide 
three  of  them  with  university  extension^ lectures  on  scientific  subjects 
bearing  upon  agriculture.  Miree  others  were  to  be  visited  by  women 
lecturers  from  the  National  Health  Society  to  give  information  ux>on  the 
subjects  of  health  and  cookery.  Two  of  the  remaining  three  were  to 
receive  courses  of  dairy  instruction  from  the  Eastern  Counties  Dairy 
Institute;  and  one  was  to  have  the  services  of  a  competent  teacher^ of 
fruit  culture. 

The  committee  determined  that  each  group  of  three  districts  shall 
receive  in  turn  the  university  extension  lectures  with  the  accompany- 
ing class  work,  paper  work,  and  examinations,  so  that,  in  three  years, 
the  whole  county  will  have  participated  in  the  advantages  to  be  de- 
rived therefrom. 

Lecturers  on  these  subjects  were  supplied  by  the  University  of 
Cambridge.  The  courses  for  the  year  1891-'92  are  on  the  following 
subjects:  Injurious  Insects,  Mr.  Cecil  Warburton,  M.  A.j  Agricul- 
tural Botany,  Mr.  W.  G.  P.  Ellis,  M.  A.;  Agricultural  Chemistry,  Mr. 
A.  P.  Laurie,  M.  A.  and  Mr.  E.  M.  Lewis,  M.  A.;  Healthy  Bodies  and 
Healthy  Homes,  Miss  A.  Kenealy. 

Arrangements  are  in  progress  for  the  opening  of  courses  in  dairy- 
ing, in  cookery,  and  in  fruit  culture.  A  misapprehension  to  the  effect 
that  the  lecutres  are  paid  for  out  of  money  derived  from  taxation  is 
corrected  by  the  reporter  for  this  county.    He  says: 

The  technical  education  fund  is  handed  over  by  the  treasury  to 
county  councils,  and  is  obtained  by  the  government  of  the  country 
from  the  spirit  duties.  The  county  council  can  not  levy  nor  remit  these 
duties.  What  it  can  do  is  to  spend  its  share  of  the  grant  received 
from  them  in  the  provision  of  technical  instruction  for  the  people  of 
the  county.  Ko  one  pays  a  penny  more  in  rates  because  this  instruc- 
tion is  sent  into  his  neighborhood.  If  a  village  declines  to  receive  the 
teachers  its  inhabitants  will  pay  just  the  same  taxes  as  they  paid  be- 
fore, and  will  go  without  a  return  in  the  shape  of  valuable  education. 

Substantially  the  same  method  of  utilizing  the  grant  from  the  gov- 
ernment obtains  in  the  other  counties.  In  Kent  the  fund  is  used  to 
pay  for  university  extension  lectures,  for  scholarships  at  the  Horticul- 
tural College,  Swanley,  for  instructing  elementary  school  teachers  in 
agriculture,  for  teaching  cookery,  for  providing  dairy  instruction  by 
means  of  a  migratory  dairy  school,  for  the  conduct  of  wood  carving 
and  bee  keeping  classes,  etc. 

The  county  schemes  of  instruction  present  a  marked  diversity  of 
features.  Each  is  planned  to  meet  the  requirements  of  local  conditions 
as  to  trade  or  production.  The  new  machinery  of  technical  education 
in  Great  Britain  is  not  yet  in  perfect  running  order,  but  it  is  made  of 
the  best  materials,  and  only  needs  skilful  management  to  insure  satis- 
factory results. 

In  east  Suffolk  county  classes  are  organized  for  the  study  of  agri- 
a  Ex.  65 28 
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cnltaral  chemistry,  ambulance  work^  bookkeeping,  cookery,  dairying^ 
drawiug,  farriery,  fish  coring,  horticnltare,  laundry  vork,  electricity, 
mathematics,  mechanics,  mensuration,  modem  languages,  navigatioo, 
shorthand,  wood  carving,  etc. 

In  Berkshire  county  it  is  proxK>sed  to  extend  the  benefits  of  the 
technical  instruction  act  to  girls  as  well  as  boys  in  the  rural  district). 
The  committee  recommend,  therefore,  the  establishment  of  a  lanndiy 
school,  in  which  girls  may  be  practically  trained  to  become  efficient 
laundresses.  The  committee  ask  for  a  grant  of  £400  ($1,946.60)  fop 
such  a  school. 

In  the  same  county,  during  the  year  1892,  there  were  held  27  courses 
of  in&tniction  in  cookery,  with  2,403  x)upils,  and  27  courses  in  cottage 
sick  nursery  and  domestic  economy,  with  4,491  pupils. 

RESULTS  OF  TECHNICAL  EDUCATION. 

The  -existence  of  technical  education  to  any  extent  in  Great  Britain 
is  of  so  recent  a  date  that  in  the  cases  of  the  great  majority  of  schools 
a  definite  knowledge  of  results  from  the  work  of  ex-students  was 
almost  unobtainable.  Though  nearly  every  technical  school  ia  the 
country  was  visited,  less  than  five  had  had  an  active  existence  of  five 
years.  In  no  case  did  a  school  keep  a  record  of  its  students,  showing 
where  they  were  epiployed. 

With  one  or  two  exceptions  the  schools  are  not  trade  schools  properly 
so  called.  They  are,  however,  more  of  the  nature  of  trade  schools  than 
of  manual  training  schools,  inasmuch  as  their  courses  prepare  specially 
for  particular  trades.  In  the  majority  of  cases  the  schools  maintain 
both  day  and  evening  courses.  The  attendance  on  the  latter  is  vastly 
greater  than  that  on  the  former,  and  consists  almost  entirely  of  young 
men  then  engaged  in  the  shops  in  trades  to  which  their  courses  of 
instruction  relate.  The  day  scholars  are  few  in  number,  and  consist 
largely  of  the  sons  of  employes  who  desire  a  knowledge  of  the  business 
Ijreparatory  to  going  into  the  ofQce  or  becoming  salesmen. 

OPINIONS  OF  ENGLISH  EMPLOTERS. 

In  England  the  utility  of  trade  school  training  is  generally  conceded 
to  be  considerable,  though  many  employers  hold  the  opinion  that  the 
superiority  of  a  technically  educated  apprentice  in  any  mechanical 
occupation  is  manifest,  not  in  greater  manual  dexterity,  but  in  the 
ability  to  comprehend  general  principles  and  in  the  power  of  reducing 
theoretical  knowledge  to  tangible  results. 

For  example,  Mr.  L.  A.  Edwards,  mechanical  engineer,  London  agent 
of  the  Electrical  Construction  Company  (limited),  of  London,  himself 
an  engineer  of  23  years'  experience  and  educated  at  King's  College, 
says : 

Technical  schools,  alttiongVi  iwl^llvw^  a  useful  purpose,  do  not  come 
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Bp  to  the  practical  requirements  of  tte  apprentice  who  has  decided  to 
adopt  the  engineering  profession.    •    •    • 

Teehnical  schools  are  postly  useful  in  imparting  a  theoretical  knowl- 
edge, a  sabject  often  entirely  neglected  in  the  training  of  an  engineer. 

In  another  connection  Mr.  Edwards  observes  that  the  education  of  an 
engineer  should  be  as  general  as  possible  to  start  with,  and  the  special- 
izing should  be  postponed  to  a  later  x>eriod. 

Of  like  tenor  is  the  letter  received  from  a  member  of  the  firm  of  Burt, 
Bonlton,  and  Haywood,  manufacturing  chemists,  of  04  Cannon  street, 
London.  While  not  disi>araging  thorough  scientific  chemical  training, 
bnt  insisting  upon  its  possession  as  a  condition  precedent  to  employ- 
ment  in  the  business  of  the  firm,  the  writer  states  that  then  it  is  possi- 
ble to  teach  men,  so  prepared  for  instruction,  the  technical  part  of  their 
business  in  the  laboratories  and  manufactories.    He  adds  : 

A  school  professor  can  only  teach  that  which  he  knows,  and  the 
technical  training  in  a  particular  manufacture,  whose  processes  are 
constantly  changing  and  developing,  can  only  be  adequately  taught  in 
the  manufacture  itself. 

As  to  the  direct  effect  of  teehnical  instruction  upon  the  artisan  Mr.  H. 
W.  Morley,  secretary  of  the  firm  of  Cole,  Marchant,  and  Morley,  machin- 
ists, Bradford,  writes  as  follows  concerning  an  employ6  who  had  com- 
pleted the  full  course  of  study  at  the  Bradford  Technical  College : 

He  was  able  to  work  out  designs  and  drawings  of  machines  which 
ke  bad  never  seen  by  mathematical  calculations  and  the  principles 
learned  at  college. 

Mr.  George  N.  Hooper,  senior  member  of  the  firm  of  Hooper  and  Co., 
^^riage  manufacturers^  London,  writes : 

As  a  proof  of  the  value  attached  to  tx*aining  in  technical  classes  it 
^3y  ]^  mentioned  that  attendance  at  these  classes  is  an  essential  con- 
ation to  the  employment  of  all  lads  engaged  by  this  firm.    The  school 
fees  aje  invariably  paid  by  the  firm,  the  prize  fund  is  subsidized  by  it, 
^Jld  special  encouragement  is  given  to  lads  for  regular  attendance,  ap- 
^*^<iation,  and  good  progress. 

Iti  reference  to  the  general  subject  of  technical  education  in  England 
"^^^  J.  C.  Peachy,  manager  of  the  Ferry  works,  Thames  Ditton,  Surrey, 
t^^aldng  as  a  mechanical  engineer,  says: 

^e  have  in  England  no  such  institution  as  we  understand  you  to 
r^^r  to  by  "trade  school."  Our  nearest  approach  to  this  is  the 
^^chanics'  institution,  where  instruction  on  technical  subjects  is 
=*^Ven  to  apprentices  and  others  after  their  usual  hours  of  work,  and 
j!^<3hnical  colleges  which  young  men  attend  for  a  course  of  two  or 
^*^xee  years,  either  before  or  after  apprenticeship  to  some  branch  of 
""^gineering,  and  preparatory  to  searching  for  employment  in  some 
^^pacity  other  than  that  of  a  workman. 

Tlie  watchmakers  of  Coventry  are  unanimous  and  emphatic  in  their 
^^ression  of  approval  of  trade  school  training  and  in  their  apprecia- 
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tion  of  its  beneficial  effect  apon  apprentices  and  of  its  value  to  em- 
ployers. 

The  shoe  manufacturers  of  Bristol  differ  widely  in  opinion  as  to  the 
usefulness  of  trade  school  instruction  for  their  apprentices.  Messrs. 
Church  and  McPherson  think  the  schools  valuable  and  Mr.  H.  A,  Carter 
declares  that  <<what  is  taught  at  the  schools  is  far  better  than 
our  secrets,"  that  is,  the  trade  secrets  which  many  manufactarers 
jealously  guard.  J.  W.  Ashley  and  Co.  dissent  from  this  view  and  de- 
clare that,  according  to  their  experience,  apprentices,  "instead  of  being 
improved,  were  rather  spoiled  by  the  little  information  which  they  did 
obtain."  In  their  opinion,  "the  trade  can  not  be  learned  better  at 
schools  than  in  the  work  room,  but  can  probably  be^Ieamed  much  more 
quickly;  but  the  employers  get  but  little  benefit." 

Master  plumbers  at  Bristol,  and  at  Aberdeen  and  Glasgow,  prefer 
boys  educated  at  trade  schools  as  apprentices  and  deem  them  more 
valuable. 

Mr.  John  Sharp  probably  expresses  the  prevailing  opinion  when,  in 
referring  to  his  trade  school  instruction,  he  says  that  he  was  benefited 
by  it  "  not  in  the  line  of  becoming  a  more  skilful  user  of  tools,  but  in  the 
theory  and  science  information  which  I  could  not  have  obtained  in 
the  shops." 

Brock  and  Sou,  master  builders  of  Bristol,  consider  the  knowledge  of 
tools  acquired  in  the  tr«ade  school  to  be  of  but  little  account,  while  they 
hold  that  the  maste^ry  of  general  mechanical  principles  is  of  great  ad- 
vantage to  the  apprentice. 

Managers  of  locomotive  works  say  that  technical  instruction  greatly 
aids  the  apprentice  in  his  business,  inasmuch  as  it  enables  him  to  read 
drawings  and  work  from  a  plan.  Of  22  employes  of  the  Great  Eastern 
Eailway  works,  10  received  technical  instruction  at  the  Great  Eastern 
Railway  Mechanics'  Institute,  2  at  King's  College,  3  at  Finsbury  Tech- 
nical College,  1  at  Sheffield  Technical  School,  1  at  the  Etegent^  street 
Polytechnic,  2  at  the  Crystal  Palace  School,  and  1  each  at  TJniversity 
College,  Birkbeck  Institute,  and  at  the  City  and  Guilds  of  Iiondoii 
Central  Institute. 

Concerning  the  value  of  technical  training  to  electrical  eagineerSy 
Mr.  Charles  Meredith,  who  obtained  his  education  at  the  Merchant 
Venturers'  School  and  Bristol  College,  writes  as  follows: 

I  know  that  my  training,  acquired  at  the  Merchant  Venturers' 
School  and  in  the  laboratory  of  Bristol  College,  has  been  of  the  greatest 
benefit  to  me  in  my  trade  and  has  enabled  me  to  win  advancement 
to  my  present  position  of  chief  foreman  of  the  shops. 

A  veneering  of  technical  knowledge  will  not  suffice  to  hide  the  de- 
fects of  elementary  education,  says  an  intelligent  surveyor;  or,  in  his 
own  words,  "No  amount  of  technical  education  can  fit  a  man  for  this 
business,  if  he  lacks  education  in  the  rudiments.^' 
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CONCLUSION. 

The  general  comment  that  seems  warranted,  where  personal  exami- 
nation of  the  institutions  themselves,  or  their  lines  and  methods  of 
study  has  been  made,  is  that  there  appears  to  be  a  lack  of  that  exact- 
ness and  critical  fidelity  to  a  high  standard  in  the  requirements  from 
pupils  which  is  so  marked  a  feature  of  the  technical  training  of  the 
United  States,  certainly  in  its  best  schools. 

This  is  perhaps  due  to  the  fact  that  so  large  a  percentage  of  the 
pupils  in  the  industrial  and  technical  schools  of  Great  Britain  are  of  the 
night  classes  and  of  the  working,  rather  than,  of  the  student  class. 

It  is,  of  course,  manifestly  impossible  that  a  tired  young  workman, 
adding  two  hours  of  hard  work  to  his  day's  labor  in  the  work  of  an 
evening  class,  can  be  held  to  the  precision  and  exactness  of  detail 
which  should  be  required  of  the  day  student  following  the  lines  of  study 
only.  It  is  significant  as  proof  of  how  hopeless  this  is  considered  that 
there  are  no  check  markings  of  each  evening*s  work,  but  that  final  or 
stated  examinations  are  aU  that  are. attempted. 

Even  in  the  higher  technical  colleges  the  exactions  of  nicety  and  pre- 
cision do  not  equal  those  of  the  leading  technical  colleges  in  the  United 
States.  On  the  other  hand  it  may  well  be  doubted  whether  the  rec- 
reative and  social  features  which  are  the  seemingly  inseparable  con- 
comitants in  the  British  mind  of  all  study,  industrial  especially,  do  not 
include  an  advantage,  not  obtained  in  American  schools,  that  fairly 
offsets  the  lack  mentioned. 

Class  distinctions  and  the  special  requirements  for  the  British  peo- 
ple that  arise  from  them  must  also  be  considered  as  having  an  impor- 
tant bearing  on  any  measures  or  methods  adopted  there.  These  and 
the  power  of  the  trade  unions  are  factors  that  require  consideration 
in  all  these  and  similar  institutions  on  that  side  of  the  Atlantic. 

SCHOOLS  OF  AGEICULTUEE. 

The  number  of  institutions  engaged  exclusively  in  this  work  or  hav- 
ing departments  so  engaged  is  not  large,  and  they  only  are  enumer- 
ated. There  is  no  college  of  agriculture  maintained  and  conducted 
wholly  by  the  government,  but  grants  are  made  to  existing  schools 
and  agiicultural  and  dairy  societies  by  the  committee  of  council  for 
agriculture. 

The  testimony  of  the  educational  and  agricultural  press  is  seem- 
ingly concurrent  as  to  the  present  absence  and  the  recognized  need  of 
more  and  better  schools  for  the  promotion  of  hand  skill  and  technical 
knowledge  in  this  department. 

Present  reliance  for  the  diffusion  of  practical  and  scientific  informa- 
tion upon  agricultural  subjects  throughout  the  kingdom  seems  to  be 
rather  upon  lectures  and  didactic  instruction  than  by  systematic  and 
illustrative  teaching,  the  dairy  and  agricultural  societies  usually  being 
the  prime  movers. 
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R07AL  AGRICnLTXTRAL  COLLISGB. 

The  Royal  Agricultural  College,  Cirencester,  was  incorporated  by^ 
royal  charter  in  1815.     In  1870  a  supplemental  charter,  with  ne 
powers,  was  obtained,  and  in  March  1880  the  college,  by  command 
the  queen,  was  styled  the  Eoyal  Agricultural  College.    In-students  pa:- 
£135  ($656.98)  and  out-students  £75  ($364.W)  per  annum.    There  a    ^ 
also  a  few  extras.    The  objects  of  the  institution,  in  the  words  of  i 
charter,  are  "to  teach  the  science  of  agriculture,  and  the  vario 
sciences  connected  therewith;  the  practical  application  in  the  culti 
tion  of  the  soil;  and  the  rearing  and  management  of  stock.^    There:^jj^^ 
a  chax)el,  library,  museiim,  botanic  garden,  lecture  theatre,  labora^^^^^  ^ 
ies,  veterinary  hospital,  meteorological  station,  and  workshops.    "^^  ^' 
farm,  which  is  of  a  mixed  character,  consists  of  about  500  aere^    !. 
which  450  are  arable,  so  t^riable  as  to  admit  of  experimental  treatm^^^ 
There  are  six  residentiary  professorial  chairs,  and  the  college  gtuu^ 
certificates  of  proficiency  and  a  di]>loma  of  membership  or  associ^. 
tion.    The  course  of  instruction  embraces  practical  agi-icultiire  and 
rural  economy;  estate  management;  bookkeeping;  chemistry;  natural 
history;  physics  and  mechanics;  mensuration;  land  surveying  and 
estate  eugineering;  veterinary  science  and  practice;  architectural  and 
mechanical  farm  drawing;   lathe,  carjientry  aaid  wheelwright  work, 
smith  work,  and  saddlery;  and  garden  work. 

Theie  are  several  scholarships  open  to  the  students,  viz.,  one  entrance 
scholarshii>  of  £20  ($97.33)  per  annum  for  two  and  one-half  years; 
three  of  £25  ($121.66)  each  and  6  of  £10  ($48.67)  each  annually;  and  6 
of  £200  ($973.30)  a  year  each  (2  annually)  by  the  government  of  Bengal- 
tenable  two  and  one-half  years.  Class  and  practical  work  prizes,  cer- 
tificates of  honor,  and  gold  medals  are  also  awarded. 

DOWNTON  COLLEGB  OF  AORICI7LTTTRB. 

The  Downton  College  of  Agriculture  (near  Salisbury)  was  establisLed 
in  1880,  with  the  object  of  suppljring  sound  and  practical  instruction  in 
agricultural  subjects,  to  qualify  students  to  be  land  agentjs,  fai-mers,  or 
surveyors.  The  method  of  instruction  consists  of  field  classes,  practical 
work,  and  catechetical  lectures.  Weekly  examinations  are  conducted 
on  the  farm,  in  the  laboratories,  and  by  printed  i)ai)er8.  Each  student 
keeps  a  farm  journal,  which  is  inspected  and  rej)orted  upon  at  regular 
intervals.  The  subjects  of  instruction  include  agriculture  and  dairy 
and  pastoral  farming,  estate  management,  land  agency,  forestry,  men- 
suration, land  surveying,  architectural  drawing,  bookkeeping,  chem- 
istry, geology,  botany,  veterinary  surgery,  etc  A  complete  two  years' 
course  i)rcpares  for  the  examinations  of  the  Eoyal  Agricultural  Soci- 
ety and  of  the  Institution  of  Surveyors.  There  is  a  farm  of  about  600 
acres,  and  students  are  expected  to  take  part  in  field  ox)erations  suul 
to  assist  with  live  stock  when  lec^ulred.    Gentlemen  over  21  years  of 
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age  are  received  as  out-students.  The  fee  for  in-students,  including 
board,  lodging,  tuition,  and  laundry,  is  £126  ($613.18),-  out-students, 
£60  ($291.99)  per  annum.  There  are  some  extras  for  private  roonis, 
etc.  A  scholarship  of  £10  ($48.67)  is  offered  for  competition  among  the 
students  who  have  completed  their  first  year,  and  prizes  are  awarded 
for  proficiency. 

TASrWORTH  AGRICUIiTURAL  COLLEQB  AND  TRAINING  FARM. 

Tamworth  Agricultural  College  and  Training  Farm  was  established 
in  1886.  The  management  is  in  private  hands.  There  is  accommoda- 
tion for  40  students  from  15  to  20  years  of  age.  The  instruction  in- 
eludes  scientific  and  practical  liome  and  colonial  farming.  The  fees  for 
board  and  tuition  varj  from  £18  to  £26  ($87.60  to  $120.53)  a  term, 
there  being  three  terms  a  year.  The  training  farm,  1,000  acres,  is 
managed  by  the  college  masters  and  students.  There  is  a  corn  mill 
attached  to  the  college. 

There  are  several  other  schools  of  a  similar  character.  Among  these 
the  Aspatria  Agricultural  College,  near  Carlisle,  the  Cheshire  county 
dairy  school,  the  department  of  agriculture  of  Edinburgh  University, 
and  the  department  of  agriculture  of  the  Glasgow  and  West  of  Scot- 
laud  Technical  College  are  awarded  grants  by  the  committee  of  council 
for  agriculture. 

DAIRT  SCHOOLS. 

The  Sufiblk  Dairy  Institute,  Forfarshire  and  Kincardine  Dairy  School, 
and  Kilmarnock  Dairy  School  are  all  engaged  in  giving  special  instruc- 
tion in  their  relative  lines,  and  are  applicants  for  grants  from  the  com- 
mittee of  council  for  agriculture. 

The  direct  influence  of  the  instruction  given  in  the  English  agricul- 
tural schools  is  shown  by  the  results  at- the  Munster  Dairy  School. 
These  are  described  by  Mr.  Jenkins,  one  of  the  royal  commissioners  of 
Great  Britain,  who  says: 

The  great  agricultural  trade  of  the  south  of  Ireland  is  butter  making. 
In  former  times  the  butter  of  the  Cork  market  was  esteemed  very 
highly  throughout  the  United  Kingdom.  In  recent  times  the  Cork 
brand  declined  considerably  in  public  favor. 

An  effort  was,  therefore,  made  to  revive  the  reputation  of  the  Cork 
butter.  This -movement  took  shape  in  making  the  farm  at  Munster  a 
training  establishment  for  the  education  of  dairymaids.  Mr.  Jenkins 
adds: 

The  butter  which  was  made  at  the  school  almost  immediately  obtained 
a  high  reputation  and  commanded  the  best  price.  At  the  Birmingham 
dairy  show  in  1881  the  success  of  the  school  produced  quite  a  sensation 
in  the  agricultural  world.  The  prizes  which  it  obtained  at  the  show  were 
first,  second,  and  third  in  the  fresh  butter  class.  Subsequently,  at 
Islington,  other  important  prizes  were  awarded  to  the  school,  viz.,  first 
and  second  prizes  in  the  fresh  butter  classes,  special  prize  for  salt  but- 
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ter,  special  prizes  given  by  the  judges  for  excellency  of  entries,  and 
also  the  champion  cup  presented  by  the  lord  mayor  of  London  ana  the 
city  corporation  for  the  best  butter  exhibited. 

The  young  women  who  are  educated  as  dairymaids  in  the  school  are 
chiefly  the  daughters  of  Munster  farmers.  The  stipend  paid  by  each 
for  the  six  weeks'  course  is  only  £3  ($14.60).  •  •  •  The  success,  so 
rapid  and  complete,  of  this  school  is  said  already  to  have  increased  the 
value  of  the  dairy  produce  of  Munster  by  so  large  a  sum  that  I  hesitate 
to  record  it.  But  there  can  be  no  doubt  whatever  that  this  propitious 
experiment  has  proved  not  only  to  be  a  turning  point  in  the  fortunes  of 
Irish  agriculture,  but  a  practical  lesson  to  the  whole  population  of 
Munster  that  education  is  not  a  device  of  statesmen  to  make  people 
only  masters  of  books  and  of  sciences,  but  that,  wisely  directed,  it  is 
all  the  while  a  certain  means  of  promoting  their  material  prosperity. 

It  must  not  be  inferred  that  instruction  in  the  Munster  school  is 
limited  to  the  mere  details  of  the  manipulation  of  butter.  On  the 
contrary  the  training  in  dairy  management  includes  instruction  in  the 
nature  of  the  food  and  feeding  of  milch  cows,  in  the  nature  of  milk 
and  its  products,  as  well  as  in  practical  demonstrations  of  the  most 
approved  methods  of  handUng  milk  and  making  butter  with  modern 
and  with  ordinary  appliances. 

The  success  of  the  school  has  won  for  it  state  aid  to  the  amount  of 
£526  ($2,569.78)  per  annum.  Without  this  support  there  can  be  no 
question  that  it  would  soon  share  the  fate  of  all  schools  of  practical 
agriculture  that  are  not  subsidized ;  that  is  to  say,  it  would  cease  to 
exist. 

This  typical  dairy  school  has  been  described  at  some  length  in  the 
belief  that  (both  for  the  purposes  of  example  and  of  warning)  it  is 
necessary  to  understand  somewhat  in  detail  the  practical  manage- 
ment of  an  educational  system,  whether  that  system  be  agricultural, 
scientific,  or  literary.  We  can  not  undertake  to  catalogue  all  the  farm 
schools  of  various  grades  that  exist  in  Great  Britain;  and,  were  it  pos- 
sible, the  execution  of  such  a  task  would  be  of  doubtful  service.  One 
must  gain  a  clear  perception  of  both  excellences  and  defects  in  an  in- 
stitution that  is  set  forth, as  a  model,  in  order  to  know  what  to  avoid 
and  what  to  Imitate.  The  servile  copying  of  the  methods  of  the  Mun- 
ster school  in  America  would  be  an  egregious  blunder,  but  it  may  be 
possible  to  derive  some  useful  hints  from  its  course  of  instruction. 
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CHAPTER  VII. 

PBE8SHT  STATUS  07  DTDUSTBIAL  EDUCATIOH  IN  ITALY. 

Italy  is  beginning  to  feel  the  influence  of  the  intematiohal  movement 
in  favor  of  manual  training  and  technical  education.  Though  handi- 
capped by  peculiar  difficulties  in  entering  upon  the  work  of  recon- 
structing her  school  system^  she  has  bravely  made  an  edbrt  in  this 
direction;  and  will  doubtless  succeed  at  last  in  so  readjusting  the  rela- 
tions of  her  educational  establishments  as  to  bring  them  into  closer 
harmony  with  thp  conditions  of  modem  commercial  life  and  business 
enterprise. 

A  bill  was  introduced  in  the  chamber  of  deputies  (of  the  Italian 
parliament)  during  the  session  of  1889-'90,  under  the  joint  authority  of 
the  minii^ter  of  agriculture,  industry,  and  commerce,  and  the  minister 
of  public  instruction,  which  provided  for  the  reorganization  of  the 
school  system  of  Italy,  and  the  gradual  evolution  of  art  and  trade 
schools,  and  of  special  schools  for  the  promotion  of  industry  and  com- 
merce. 

On  presenting  this  bill  the  two  above  named  officers  addressed  to 
the  chamber  of  deputies  a  clear  and  logical  memorial  in  support  of  the 
measure.  They  urged  that  the  bill  "does  not  create  a  now  type  of 
school,  but  determines  the  legal  status  of  existing  types."  They  advo- 
cated a  reform  in  school  management,  however,  as  entirely  feasible 
without  doing  violence  to  established  methods. 

"The  technical  school,"  said  they,  "has  two  functions — one  is  to  give 
the  general  culture  necessary  for  admission  to  the  technical  institute, 
the  other  is  to  give  the  special  training  that  is  an  end  in  itself.  •  *  • 
The  character  of  this  special  training  should  depend  upon  the  particular 
enterprises  carried  on  in  the  respective  localities,  whether  art,  industry, 
or  commerce  predominates." 

Theideawhich  they  explained  and  amplified  at  some  length  was  that 
the  technical  schools  must  inevitably  become  industrial  schools  of  arts 
and  trades,  or  of  art  applied  to  the  industries.  This  evolution  is  in 
progress  in  France,  transforming  into  professional  schools  their  con. 
tinuation  schools,  which  correspond  to  the  Italian  technical  schools. 

"The  names  applied  to  the  schools  should  correspond  to  their  intrinsic 
nature  in  every  instance"  is  the  aphoristic  expression  by  which  the 
scheme  for  changing  the  designation  of  the  different  classes  of  schools 
is  justified. 

The  innovation  is  a  comprehensive  one.  Title  I,  article  1,  of  the  bill 
declares  that  all  scholastic  institutions  (day,  evening,  Sunday,  and 
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vacation  schools)  *' whose  design  is  to  promote  and  perfect  national 
industry"  shall  be  governed  by  the  present  law.  They  are  to  be  dis- 
tinguished as  schiools  of  arts  and  trades,  and  schools  of  art  applied  to 
industries. 

Title  IV,  article  23,  states  that  the  provisions  of  the  present  law  are 
applicable — 

1.  To  the  higher  schools  of  commerce,  at  Venice,  at  Genoa,  and  at 
Bari.  These  impart  higher  scientific  education,  with  the  applications 
of  science  to  various  branches  of  domestic  and  international  commerce. 

2.  To  the  Industrial  Museum  at  Turin. 

3.  To  the  Superior  Naval  School  of  Genoa. 

Article  24  requires  that  the  instruction  given  in  these  schools  <^  shall 
be  coordinated  with  that  of  the  technical  institutes,  that  of  the  com- 
mercial sections  with  the  courses  in  the  higher  schools  of  commerce, 
and  that  of  the  physico-mathematical  and  industrial  sections  with 
the  curricula  of  the  Industrial  Museum  and  of  the  Naval  School." 

In  concluding  their  comments  on  the  new  project  of  law  the  two  min- 
isters observe  that  it  is  "especially  recommended  to  your  favorable  suf- 
frage by  virtue  of  the  end  which  it  contemplates — the  increase,  and  the 
technical  and  aesthetic  improvement,  of  industrial  production,  •  •  • 
the  promotion  of  national  industry,  and  the  economic  progress  of  the 
laboring  classes." 

At  Genoa  manual  training  is  about  to  be  introduced  into  the  commu- 
nal schools.    At  present  it  is  experimentally  taught  to  some  400  pupils. 

The  School  of  Industrial  Design  and  Elementary  Mechanics  at  Naples 
comes  very  near  the  manual  training  system.  There  is  a  small  shop  con- 
nected with  the  school,  where  the  rudiments  of  practical  metal  working 
are  taught.  No  workmen  are  graduated  here;  boys  are  only  prepared 
to  adopt  later  on  some  trade  in  the  line  of  metal  working.  In  this  school 
are  8  teachers  and  40  pupils.  An  income  of  ^,000  lire  ($1,544)  supports 
this  school.  Of  this  sum  the  state  grants  3,200  lire  ($617.60) ;  the  prov- 
ince, 2,000  lire  ($386);  the  municipality,  1,600  lire  ($308.80);  and  the 
chamber  of  commerce,  1,200  lire  ($231.60).  This  school  was  organized 
about  six  years  ago,  but  it  is  not  in  a  flourishing  condition. 

In  Italy,  at  the  close  of  the  school  year  1886-'87,  there  were  419  tech- 
nical schools,  and  74  institutes  of  secondary  technical  instruction.    In 
the  technical  schools  there  were  28,140  pupils  in  regular  standing  aar 
to  membership,  and  628  auditors,  or  pupils  attending  certain  classes, 
but  not  enrolled  as  full  time  students.    The  technical  institutes,  which 
are  of  a  higher  grade  than  the  technical  schools,  had  at  that  date  6,231 
students  and  410  auditors. 

In  proportion  to  the  population  there  is  in  Italy  one  technical  school 
to  every  67,923  of  the  inhabitants  and  one  technical  institute  to  eveiy 
384,589  of  the  inhabitants,  or  67,727  inhabitants  for  each  technical  insti- 
tution of  higher  and  lower  grade.  There  are  12.08  technical  students 
in  these  schools  to  every  10,000  of  the  population.    The  number  of  tech. 
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nical  schools  in  Italy  increased  by*  more  than  one  hundred  jErom  1880  to 
1887.  In  the  year  1880  there  were  314,  while  in  1887  there  were,  a« 
above  stated,  419,  Within  the  same  period  the  number  of  pupils  in- 
creased from  22,120  to  28,140. 

The  foregoing  figures  do  not  include  the  institutes  of  technical  in- 
struction of  the  mercantile  marine.  Of  these  there  were  23,  with  595 
students  and  36  auditors  at  the  end  of  the  school  year  1886-'87.  It 
would  be  inconsistent  with  the  object  of  this  inquiry  to  make  extended 
reference  to  the  Italian  lyceum,  gymnasium,  or  university,  but  there 
are  several  sx>ecial  higher  schools  and  institutes  which  deserve  to  be 
mentioned. 

Among  the  higher  institutes  those  devoted  to  technical  studies  are 
the  following : 

At  Bologna  is  an  institute  of  civil  engineering  and  architecture, 
having  in  each  department  a  three  years'  course  of  study,  and  at- 
tended in  1880-'87  by  131  students.  At  Milan  there  is  a  technical 
institute  with  a  course  of  instruction  divided  into  three  sections,  viz., 
a  preparatory  course  of  two  years'  duration,  with  123  pupils  enrolled 
in  the  school  year  1886-'87;  an  engineering  and  architectural  course  of 
three  years,  with  166  pupils;  and  a  course  of  physics  and  chemistry 
of  four  years,  with  3  pupils.  Naples,  also,  has  an  institute  of  civil  en- 
gineering and  architecture,  with  214  students  of  engineering  and  2  of 
architecture  in  1886-'87 ;  the  course  of  study  covers  three  years  in  each 
department.  Eome  has  a  similar  institute,  with  a  course  of  study  of 
the  same  length,  but  with  only  one  student  pursuing  architecture  and 
81  in  the  department  of  civil  engineering.  The  Turin  institute  has 
three  departments.  In  1886-'87  there  were  305  students  of  civil  en* 
gineering,  89  taking  industrial  engineering,  and  none  studying  archi- 
tecture. 

Among  the  special  schools,  of  a  rank  below  the  institute,  may  be 
named  the  commercial  school  in  the  small  town  of  Bari,  which  was  at- 
tended by  49  pupils  in  1886-'87;  the  commercial  school  at  Genoa,  with 
its  27  pupils;  the  school  of  naval  engineering,  meehauics,  nautical  train- 
ing, and  hydrographic  engineering  at  the  same  place,  having  89  students ; 
the  schools  of  agriculture  at  Milan  and  Portici,  the  former  having  44 
students,  the  latter,  72;  the  Industrial  Museum  at  Turin,  with  its 
electrical  engineering  course  and  75  students;  and  the  commercial 
school  at  Venice,  with  its  two,  three,  and  four  years'  courses  and  its 
88  students  in  the  year  1886-'87. 

.    The  British  commissioners  visited  the  Milan  institute  and  in  their  re- 
port  referred  to  it  in  the  following  terms: 

The  Technical  Institute  of  Milan  is  situated  in  the  via  San  Marco. 
Like  most  of  the  schools  and  many  of  the  private  houses  of  Milan  it 
was  originally  a  convent.  We  had  the  opportunity  of  being  present 
when  lessons  were  being  given  in  the  ordinary  subjects  of  insti'uction, 
and  likewise  of  inspecting  the  appliances  and  methods  of  teaching  for 
the  special  subjects.    In  one  room  we  found  a  class  of  boys  receiving  a 
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lesson  in  trigonometry;  in  another  the  subject  was  history.  Thevsto 
of  the  rooms  were  perfectly  bare,  and  no  attempt  seemed  to  be  made  to 
illustrate  the  subject  of  instruction.  The  master  was  lecturing  and  tUe 
boys  were  listening. 

As  in  the  other  Italian  schools  visited  the  appliances  here  tot 
teaching  drawing  were  good,  and  the  instruction  in  this  subject  traa 
both  general  and  technical. 

Several  rooms  of  the  school  or  college  are  occupied  by  physical  ap' 
paratus  for  the  instruction  of  those  who  enter  the  physico-matU^* 
matical  section.    •    •    • 

The  museum  of  the  department  of  agriculture  contained  models 
and  illustrations  of  much  with  which  a  practical  agriculturist  has   to 
be  familiar,  besides  actual  specimens  of  a  great  variety  of  natiur^ 
l^roducts.    Hero  were  collected  and  well  classified  different  kinds   of 
ploughs  and  other  agricultural  imi)lements  and  machinery;  speciuiejus 
of  tools,  historically  arranged;  collections  of  herbs,  cereals,  roo^t;^ 
etc.;    specimens  of  woods,    showing   the   vertical,   horizontal,  ax^^^ 
oblique  sections,  and  the  polish  of  which  each  kind  is  susceptible? 
preparations  exhibiting  the  chemical  constituents  of  vegetable  sd^^ 
stances;  models  of  difl'erent  kinds  of  apples,  pears,  fruits,  etc.,  iu<^^" 
eating  where  they  are  severally  grown;  specimens  of  the  soiltak-^^^ 
from  difl'erent  parts  of  the  valley  of  the  Po;  the  various  kinds      o^ 
grapes;  models  and  diagrams  of  the  phylloxera,  and  of  its  effect 
tlie  plant,  etc. 

Of  the  chemical  department  the  commissioners  say: 

The  general  laboratory  affords  accommodation  for  about  60  pup 
to  work  at  the  same  time.  The  instruction  embraces  the  metals  a 
metalloids  and  qualitative  analysis.  The  apparatus  is  on  an  extensl 
scale.  *  *  *  One  room  was  occupied  by  physico-chemical  appa 
tus,  including  batteries,  spectroscopes,  etc.  The  professors  of  the  th 
divisions  into  which  the  teaching  of  the  school  is  divided  are  ea 
persons  of  scientific  authority  in  his  own  branch  of  study. 

All  of  the  technical  institutes  of  Italy  are  similar  in  character 
that  of  Milan,  and  the  courses  of  instruction  in  etujh  of  them  arc  p 
scribed  by  the  educational  department  of  the  government.'  Pupils 
admitted  to  the  technical  institutes  at  the  ago  of  14,  on  presentation 
their  diplomas  from  some  technical  school. 

Some  of  these  technical  institutes  are  said  to  have  given  a  stro 
impulse  to  local  industries.     Thus  the  British  commissioners  rei: 
that  the  directors  of  the  silk  dyeing  establishment  at  Como  spoke 
high  praise  of  the  influence  of  the  technical  school  of  Como.    It  li 
materially  and  beneficially  affected  the  silk  industry  by  greatly  incre 
ing  the  knowledge  both  of  masters  and  foremen.    A  higher  culture 
designing  had  led  to  more  variety,  more  enterprise,  and  increa 
trade.    A  few  years  ago  scarcely  anything  but  the  wefiving  of  pi 
silks  was  attempted;  now  there  is  a  growing  fancy  trade,  the  influcic 
of  which  is  felt  in  a  marked  degree  at  these  works,  by  the  greiu 
demand  for  varied  and  delicate  colors  in  the  dyeing. 

There  is  a  government  technical  school  in  the  province  of  Fog^ 
where,  during  the  school  year  1888-'89,  150  pupils  were  in  attenda 
lu  the  same  province,  and  at  t\ie>  sam^  \)^\\o^^\Xi^Y^  were  three  otJier 
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teclmieal  schools  with  an  aggregate  of  189  pupils.  A  school  of  the 
mechanic  arts  was  opened  in  1874  in  this  province.  One  hundred  and 
twenty-seven  students  attended  this  school  during  the  year  1889-'90. 

La  Scuola  Professionale  Tipografica  di  Milano  was  founded  November 
4,  1884,  by  the  municipal  typographical  societies  of  Milan.  It  was 
hampered,  however,  by  the  want  of  financial  backing  at  the  start.  At 
the  opening  of  the  first  course,  in  1885,  there  were  87  pupils  in  attend- 
ance. In  1888,  by  a  ministerial  decree,  the  school  was  chartered,  and 
the  expenses  of  its  maintenance  were  fixed,  by  article  2,  at  the  sum  of 
5,000  lii-e  ($0G5)  per  annum.  Provision  was  made,  also,  for  meeting 
tliis  expense  by  means  of  subventions  from  the  state,  province,  com- 
nmue,  the  chamber  of  commerce,  etc.  A  school  so  recently  organized 
can  have  but  a  brief  biography,  and  little  is  stated  beyond  the  above 
facts  in  any  report. 

The  enterprise  of  the  school  management  is  shown  by  the  publication 
of  several  pamphlets,  under  the  auspices  of  the  council,  on  subjects  re- 
lating to  the  art  of  printing  and  collateral  or  cognate  branches  of  book- 
making.  We  have  carefully  examined  these  brochures,  and  have 
received  very  favorable  impressions  as  to  the  thoroughness  of  their 
teaching.  One  of  them  is  on  practical  rules  of  typography,  and  treats 
of  the  making  up  of  printing  forms,  the  working  of  presses,  etc.  An- 
other is  a  lucid  dissertation  on  the  correction  of  proof^  in  which  the 
anomalous  and  variable  orthography  of  the  Italian  language  is  severely 
scored.  Still  another  gives  a  succinct  history  of  the  invention  of  tyi)e- 
settiug  machines, with  cuts  showing  the  mechanism  of  the  Fraser  type- 
setter, that  of  Lag^mann,  and  that  of  Joseph  Thome.  All  the  pam- 
phlets bear  the  imprint  of  the  Milan  Typographical  School,  and  are 
useful  and  instructive  writings,  though  perhaps  not  germane  to  the 
matter.  ^ 

In  ]Nbvember  1889-  the  studies  of  languages  and  drawing  were  made 
a  part  of  the  course  of  instruction.  French  and  Italian  are  the  Ian- ' 
gnages  studied.  In  the  technical  departments  four  instructors  are 
employed  to  teach  compositors  and  four  to  teach  press  work,  etc.  Tlie 
course  is  of  three  years'  duration.  In  1800  there  were  in  this  scliool 
190  enrolled  pupils.  Of  this  number  there  were  in  the  drawing  classes 
57;  in  Italian,  47;  in  French,  86. 

Most  of  the  Italian  schools  are  under  ecclesiastical  control,  and  it  is 
impossible  to  classify  them  exactly.  Some  of  them  are  a  combination 
of  school  and  hospital.  This  is  true  of  the  Pia  Casa  di  Lavoro  at 
Florence,  an  elementary  scliOol  for  the  intellectual  and  industrial 
education  of  both  sexes.  The  boys  are  taught  reading,  writing,  arith- 
metic, the  elements  of  practical  geometry,  linear  drawing,  ornamental 
drawing,  and  gymnastics.  -The  girls  also  take  the  elementary  branches 
and  are  taught  women's  work  suited  to  their  condition.  At  the  begin- 
ning of  the  year  1890  there  were  842  inmates  of  this  institution — 538 
males,  304  females.  December  31, 1890,  there  were  634  males  and  345 
females — 979  in  all 
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At  La  Spezia  tliere  is  a  royal  school  of  arts  and  trades  {Reale  Scuola 
WArti  e  Mestieri)  wliich  was  established  by  a  decree^  of  King  Hum- 
bert, dated  February  21, 1886.  The  object  of  the  school  is  the  giving 
of  instruction  applicable  to  the  mechanic  arts  and  trades.  The  cost  of 
annual  maintenance  is  by  means  of  state  and  other  subsidies.  Pupils 
must  be  11  years  old  or  over. 

The  courses  of  study  and  practice  are  as  follows:  The  elements  of 
geometry,  of  physics,  of  chemistry,  ofthe  technology  of  wood  and  iron 
and  other  materials  for  building,  of  drawing,  of  modelling  and  intaglio 
work,  with  special  application  to  the  industries  in  which  the  school  is 
concerned.  Besides  these  branches  Italian  is  to  be  taught,  with  arith- 
metic and  the  elements  of  algebra,  accounts,  penmanship,  and  indus- 
trial economy.  The  course  of  training  occupies  four  years.  According 
to  the  regulations  for  the  conduct  of  the  school  the  instruction  is  given 
in  two  sections  and  is  comprised  in  two  courses. 

The  first  year's  course  is  common  to  both  sections,  and  includes  the 
principal  operations  in  whole  numbers,  linear  and  ornamental  drawing 
and  penmanship,  geometry  and  its  applications,  the  Italian  language, 
its  orthography  and  parts  of  speech,  grammatical  analysis,  simple 
accounts,  the  principal  facts  of  the  ancient  liistory  of  Italy,  the  indus- 
trial and  commercial  geography  of  the  region,  and  the  elements  of 
chemistry  and  physics. 

In  the  second  year  the  class  is  divided  into  the  mechanical  section 
and  the  section  of  construction.  Both  sections  are  taught  in  common 
in  the  following  branches,  viz.,  fractions  (numerical  and  literal)  and 
problems  of  the  first  degree  with  one  and  two  unknown  quantities, 
geometry  and  its  applications,  commercial  and  descriptive  letter  writ- 
ing, history  of  the'  epoch  of  the  middle  ages  with  chief  events,  and 
industrial  and  commercial  geography  of  northern  Italy.  Special  in- 
struction in  the  mechanical  section  includes  projections,  penmanshix), 
'  practical  mechanics,  and  industrial  physics;  in  the  section  of  construc- 
tion, architectural  and  naval  drawing,  penmanship,  and  chemistry  in 
its  applications. 

In  the  third  year  the  common  subjects  in  both  sections  are  Italian, 
composition  in  general,  description  and  narration,  equations  of  the 
second  degree,  progression,  logarithms  and  their  properties  with  the 
use  of  tables,  diagrams,  and  analytical  geometry,  modem  Itp,lian  his- 
tory, industrial  geography,  and  commerce  of  central  and  southern 
Italy.  Special  instruction  in  the  mechanical  section  includes  machine 
drawing  (sections),  practical  mechanics,, physics,  and  industrial  chem- 
istry j  in  the  section  of  construction,  naval  drawing,  technology  and  me- 
chanics, and  materials  of  construction. 

In  the  fourth  year  special  instruction  for  the  first  section  is  in  mate- 
rials, metals,  etc.,  machine  drawing  to  scale,  machine  building,  and  gen- 
eral management  of  motors;  for  the  second  section,  drawing  for  civil 
engineering  and  naval  construction^  plans  of  construction  in  gieneraL 
By  a  royal  decree  dated  January  5^1W1^,^^0i\w^qH  ^^x\»k^s\.^\s:^bi!^s^ 
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uras  instituted  at  Foligno,  in  order  to  fornisb  instruction  to  such  as 
wish  to  fit  themselves  for  workmen  in  wood  and  metals  and  in  the 
building  trades^  The  school  is  divided  into  two  sections — one  a  pre- 
paratory school  and  the  other  a  school  of  arts  and  trades. 

The  prescribed  course  in  the  former  lasts  two  years;  in  the  art  and 
trade  section,  three  years. .  The  instruction  includes  the  Italian  language, 
liistory,  geograi)hy,  penmanship,  Frenc6,  arithmetic,  accounts,  geome-  - 
try  (plane  and  solid),  algebra,  trigonometry,  ornamental,  architectural, 
mechanical,  industrial,  and  topographical  drawing,  niechsinical  tech- 
nology, building  construction,  descriptive  geometry,  kinematics,  theo- 
retical and  x)ractical  mechanics,  estimates  of  work,  physics,  industrial 
chemistry,  and  political  economy. 

Provision  is  made  for  the  employment  of  a  teaching  staff  consisting 
of  four  professors,  each  at  a  salary  of  1,800  lire  ($347.40)  per  annum, 
TLz.,  a  professor  of  arithmetic,  plane  and  solid  geometry,  algebra, 
physics,  chemistry,  and  mineralogy;  a  professor  of  the  Italian  language 
and  literature,  history,  geography,  chirography,  French,  and  accounts; 
a  professor  of  ornamental  drawing,  architecture  and  the  plastic  arts, 
designing  of  ornaments,  and  of  drawing  applied  to  industrial  and  archi- 
tectural uses;  a  professor  of  mechanical  technology,  theoretical  and, 
practical  mechanics,  machine  drawing,  kinematics,  trigonometry,  topo- 
l^aphical  sui^veying,  measurement  of  altitudes,  building  construction, 
estimation  of  cost,  etc. 

To  gain  admission  to  this  school  pupils  must  be  at  least  13  years 
old,  in  good  health,  and  have  a  physician's  certificate  of  vaccination; 
they  must  also  have  completed  the  elementary  course  of  studies  in  a 
public  or  private  school,  and  present  a  certificate  of  good  behavior  from 
the  local  authority. 

In  a  letter  dated  March  27, 1892,  Prof.  T.  Buccolini,  director  of  this 
institute,  writes  that  the  school  is  free,  the  pupils  paying  merely  an 
annual  enrolment  fee  of  30  lire  ($5.79). 

The  whole  number  of  pupils  enrolled  in  the  year  1890-'91  was  66.  Of 
these  there  were  in  the  first  year's  course,  33;  second  year's,  16;  tbird 
year's,  7;  fourth  year's,  7;  fifth  year's,  3;  a  total  of  66.  This  number 
of  pujiils  seetn«  small,  but  there  have  never  before  been  so  many  in 
attendance  during  the  sixteen  years'  existence  of  the  school.  Most  of 
the  pupils  are  said  to  prefer  the  trade  of  iron  workers.  The  estimate 
of  the  expenses  of  the  school  for  the  year  1891-'92  is  put  at  about 
15,000  lire  ($2,895). 

The  professional  school  of  Savona,  founded  by  a  royal  decree  bear- 
ing date  of  August  15, 1871,  was  instituted  for  the  purpose  of  giving 
industrial  instruction.  It  consists  of  two  distinct  sections — ^the  mechan- 
ical section  and  the  chemical  section.  •  The  programme  outlines  a 
four  years'  course  of  study.  The  first  year's  work  is  general  and  pre- 
paratory;  afterwards  special  subjects  are  taught.  Elementary  instruc- 
tion is  given  in  geometry,  algebra,  physics,  chemistry,  mechanics,  tech- 
S.  Ex.  6£N ^29 
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Bology,  and  drawing  with  special  regard  to  industries.  Tlie  Italiaa 
langnage,  arithmetic,  penmanship^  and  history  are  also  ineladed  among 
the  branches  taught. 

For  admission  to  the  preparatory  class  in  this  school  the  pupO  most 
be  at  least  9  years  of  age  and  not  over  17.  To  enter  the  evening  class 
he  mnst  be  14  years  old,  and  able  to  read  and  write.  Each  pupil  pays 
a  matriculation  fee  of  2.20  lire  (42  cents). 

The  total  income  of  the  Savona  school  for  th«  yeaar  1883  was  20^370 
lire  ($3,931.41).  The  expenditures  for  the  year  were  20,836  lire 
($4,021.35),  leaving  a  deceit  of  466  Ure  ($89.94). 

In  the  graduating  class  of  1883  there  were  six  members  (day  scho<d). 
Of  these  one  has  become  a  decorator  in  ceramic  art  3  one,  a  decorator 
in  stucco;  one,  an  assistant  in  the  drawing  school;  one,  a  student  in  the 
Nautical  Institute;  one,  a  tradesman;  and  one,  a  churdiiman.  ^e 
evening  class,  graduating  the  same  year,  consisted  of  six  members.  All 
but  one  of  these  has  adopted  some  mechanical  occupation.  The  one 
exception  is  devoted  to  a  military  career. 

There  are  in  Savona  two  gymnasia,  one  lyeeum,one  technical  school, 
one  technical  institute,  and  a  nautical  institute,  besides  this  profes- 
sional school. 

The  School  of  Art  Applied  to  Industry  {Seuola  df  Arte  Applicaia  alV 
Industria)  at  Luzzara  wa«  instituted  by  a  ministerial  decree  issued  in 
1881,  in  support  of  the  School  of  Drawing  opened  at  the  close  of  the 
year  1868. 

The  minister  of  agriculture,  industry,  and  commerce  grants  to  this 
school  au  annual  allowance  of  1,200  lire  ($231,60);  the  commune,  1,000 
lire  ($193) ;  and  the  province,  400  lire  ($77.20).  The  chamber  of  com- 
merce of  Ecggio  nelP  Emilia  also  contributes  150  lire  ($28.95)  annually. 

Statistics  of  the  school  for  ten  years  are  as  follows: 
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The  subjects  of  study  in  the  school  are:  Ornamental  drawing, 
geometrical  drawing,  architectural  drawing,  elements  of  figure  draw- 
ing, modelling,  intaglio  work,  civil  engineering,  and  elements  of 
machine  drawing.  The  principal  instruction  imparted  in  this  school 
consists  of  the  drawing — ^free-hand,  ornamental,  and  figure  drawing, 
and  geometrical,  architectural,  mechanical,  and  topographical  drawing. 
With  this  instruction  its  applications  in  modelling,  carving,  etc.,  are 
taught  in  the  different  courses. 
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Ln  Reale  S^tola  Prxfe$s%onale  di  Faibriano  is  maintained  jointly  by 
the  goTenunent,  the  province,  the  commune^  and  the  chamber  of  com- 
merce. There  are  two  sections  of  the  school.  The  first  section  includes 
the  pupils  enrolled  in  the  shops,  the  other  section  the  pupils  enrolled  in 
tite  sehokistic  coarses.  Pupils  are  not  admitted  to  the  first  section  if 
under  11  or  over  17  years  of  age;  in  the  second  section  none  can  be 
received  under  11  years  of  age.  When  the  pupils  of  the  first  section 
have  finished  the  course  they  may  enter  a  shop  to  x)erfect  themselves  in 
manaal  labor;  those  of  the  second  section,  not  having  received  the  (com- 
bined trainingof  culture  and  technical  instruction  so  useful  in  the  artistic 
professions,  may  easily  become  proficient  in  the  trades  of  the  school  course. 
Tlie  Aldlni-Valefiani  Institute  at  Bologna  is  a  technical  school.  Its 
compound  title  was  given  it  in  honor  of  its  founders,  one  of  whom. 
Prof.  Giovanni  Aldini,  in  1834,  by  his  last  wiU  and  testament,  made 
pfovisi<H)  for  the  establishment  of  a  school  of  mechanic  arts,  and  of 
chemistry  as  applied  to  the  arts  of  manufacture,  to  be  under  the  joint 
coBtrol  of  a  committee  composed  of  members  of  the  university  staff, 
of  competent  artists,  and  of  the  government  council.  To  this  school, 
constitnted  on  such  a  plan,  Prof.  Valerian!  added  an  equipment  for 
iostractioii  in  drawing  applied  to  the  arts. 

The  general  scope  of  the  Bologna  institute  is  to  promote  technical 
^owledge,  to  train  the  eye  and  hand  in  the  acquisition  of  mechanic 
*rt,  and  physical  and  chemical  manipulation;  to  give  popular  courses 
P^  instruction  in  technical  science  and  drawing  to  adult  artisans;  and, 
^  general,  to  contribute  to  the  improvement  of  art  by  means  of  in- 
*truction  and  e;xperimentation  in  science. 

^lie  institute  appears  to  have  a  good  equipment  fbr  its  proposed 
'*^*"k,  possessing  a  rich  collection  of  machines,  apparatus,  models, 
^^Xyings,  books,  etc.  It  has  a  school  shop  with  motors  and  machine 
^Is  for  working  in  wood,  iron,  etc.,  a  laboratory  (chemical  and  phys- 
^^4),  a  large  drawing  room,  and  two  halls  for  recitations,  reading,  etc, 
^^  location  is  tibte  convent  of  Santa  Lucia  in  via  Oaatiglione;  and 
^^  establishment  is  supplied  with  water,  gas,  and  (in  part)  with  elec- 
^^  lights, 
'i'he  current  expenses  of  the  institute  for  the  year  1891  wore  39,370 
^^  ($7,598.41).  The  amount  was  covered  by  the  income  of  the  school, 
^rived  £t>om  funds  from  the  commune,  from  the  grant  of  the  minister  of 
^riculture,  industry,  and  commerce,  from  the  evening  school  fees, 
^d  from  various  contributions. 

There  are  three  sections  or  subdivisions  of  the  institute,  with  a  re- 
^()eetive  attendance  in  1890-'91  as  follows: 

Day  section,  mechanic  arts  department,  128;  chemical  and  phys- 
^al  department,  none.  Evening  section  of  geometrical  and  ornamental 
drawing,  etc.,  all  classes  (number  enrolled),  255;  subsection,  steam  en- 
gineering, 102.  Of  these  75  were  born  in  the  commune  of  Bologna, 
24  in  other  communes  of  the  province  of  Bologna,  27  in  other  provinces, 
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and  2  wore  foreign  bom.  Pupils  are  admitted  to  membership  in  tbe 
institute  at  12  years  of  age,  if  qualified  for  the  successful  pursuit  of  its 
courses  of  study. 

The  course  of  instruction  in  the  department  of  the  mechanic  arts 
comprises  the  following  subjects:  The  Italian  language,  geometry, 
the  elements  of  physics,  of  chemistry,  of  mechanics,  and  of  technology; 
morals  and  economics,  ornamental  drawing,  drawing  applied  to  the  arts, 
general  studies  and  exercises,  and  last,  but  not  least,  practice  in  the 
school  shop.  In  the  physico-chemical  department  the  studies  are  essen- 
tially the  same,  except  that  practice  in  the  chemical  laboratory  is  sub- 
stituted in  a  large  measure  for  shop  work.  Fifty-four  hours  a  week 
are  occupied  with  school  work  throughout  the  three  years'  course. 
One-half  of  this  time  is  spent  in  the  shop. 

There  are  six  instructors  in  the  institute — one  for  each  of  the  chief 
specialties  taught.  But,  besides  these,  there  are  eight  assistants  and 
master  workmen  who  give  shop  instruction. 

The  MtLseo  Artistico  Industriale  e  ScuoU  Officine  in  Naples  is  one 
of  the  few  schools  which  are  under  the  control  of  the  government.  It 
was  established  in  1383;  has  an  income  of  about  05,000  lire  (918,3^35), 
of  which  sum,  however,  the  state  contributes  only  30,000  lire  ($5,790), 
the  rest  being  given  by  the  province,  the  municipality,  and  by  dona- 
tion. The  school  is  of  an  artistic  character  only,  with  18  teachers 
and  about  200  scholars.  The  eourse  of  instruction  lasts  three  years, 
but  continues  through  nearly  eleven  months  of  each  year.  The  shops 
consist  of— ceramics,  with  painting,  ornamenting,  etc.;  metal  casting, 
on  a  very  small  scale  and  for  ornamental  purposes  only,  in  zinc,  lead, 
brass,  and  silver;  gold  and  silver  smithing,  and  enamelling;  engraving; 
lithography,  and  chromolithography;  wood  carving,  intarsia,  and  fine 
wood  working  for  ftimiture;  chiselling.  The  engraving,  lithograi)hing, 
and  wood  working  departments  had  apparently  about  three-foui  ths  of 
all  the  scholars.  The  theoretical  instruction  given  refers  only  to  the  arts 
mentioned,  no  general  educational  instruction  being  given  as  the 
pupils  are  admitted  only  after  an  examination. 

Scuola  Industriale  AleH8andro  Yolia^  Naples,  is  a  small  school  estab- 
lished in  1886,  mainly  under  the  control  of  the  municipality,  although 
the  state  grants  a  yearly  subsidy  of  25,000  lire  ($4,825).  The  entire 
income  is  only  about  50,000  hrQ  ($10,808).  It  is  a  good  practical  school, 
but  not  patronized  as  it  should  be.  There  is  too  much  hard  work  con- 
nected with  the  trades  taught  there.  There  are  11  teachers  and  oi»ly 
about  65  pupils.  The  scope  of  this  school  is  to  educate  good  practi- 
cal machinists,  but  it  seems  that  the  course  is  entirely  too  short, 
there  being  only  three  years  allotted  to  the  practical  course.  General 
education  is  also  given,  and  its  extent  is  about  al  pari  with  our  high 
schools.  The  school  has  a  good  machine  shop  with  steam  power  and 
modern  tools;  only  metals  are  worked.  Pupils  must  pass  a  mild  exam- 
ination. 
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latituto  Caaanovaj  Naples^  is  fhe  largest  and  probably  the  best 
appointed  school  in  the  entire  south  of  Italy.  It,  like  the  preceding 
ones,  was  established  by  largo  hearted  philanthropists  who  saw 
clearly  the  necessity  of  providing  for  the  education  of  the  children  of 
the  poor. 

This  school  was  established  in  1880.  It  is  properly  an  orphans' 
asylum,  only  it  must  be  understood  that  the,  word  orphan  is  to  be 
taken  in  its  most  extensive  sense;  that  is  to  say^  children  who  have 
lost  their  father,  or  their  mother,  or  both  their  parents  are  all  called 
orphans..  It  is  the  aim  of  this  institution  to  keep  the  children  confided 
to  its  care  away  from  their  former  associates.  Children  above  the  age 
of  10  years  are  admitted,  and  in  many  instances  they  are  younger. 
They  receive  full  elementary  instruction,  and  are  then  instructed  in 
the  higher  branches  of  education  pertaining  to  the  trade  which  they 
have  chosen. 

The  shops  connected  with  this  school  are— joinery,  cabinetmaking, 
wood  carving,  gilding,  machine,  watchmaking,  gold  and  silver 
smithing,  printing  (typography),  for  the  manufacture  of  instruments 
of  precision,  and  l)ronzing.  The  course  of  instruction  covers  eight 
years  and  sometimes  longer,  as  they  do  not  leave  the  school  until  they 
have  reached  the  nineteenth  year  of  age.  In  1892  there  were  27  teachers 
and  about  450  pupils.  The  income  from  contributions  to  this  school 
is  about  65,000  lire  (912,545).  The  state  contributes  18,000  lire  (93,474), 
the  province  6,000  lire  ($1,158),  the  city  10,000  lire  ($1,930),  the  cham- 
ber of  commerce  1,500  lire  ($289.50),  benevolent  associations  7,000 
lire  ($1,351),  workingmeu's  associations  11,500  lire  ($2,219.50),  and 
private  donations  11,000  lire  ($2,123).  Besides  this  the  school  earns 
something  from  the  sale  of  articles  there  manufactured. 

Scuola  di  Lavoro  della  SocieUi  per  VEducazione  del  PopolOj  also  in 
B'aples,  is  a  good  school,  but  its  resources  are  limited,  the  entire 
income  being  only  about  9,000  lire  ($1,737),  of  which  the  state  furnishes 
3,000  lire  ($579),  the  city  4,000  lire  ($772),  and  the  society  2,000  lire 
($386).  The  course  covers  five  years.  They  have  16  poorly  paid 
teachers  at  an  average  of  370  lire  ($71.41)  a  year,  and  claim  to  liave 
about  230  pupils.  At  the  time  of  visitation  in  1892  they  did  not  seem 
to  have  so  many,  but  that  may  have  been  caused  by  the  many  branches 
of  industry  in  which  instruction  was  given.  There  were  silversuiitbs, 
machinists,  joiners,  cabinetmakers,  wood  carvers,  wood  turners,  gild- 
ers, model  makers,  electrical  apparatus  makers,  smiths,  locksmiths, 
bronzers,  printers,  and  bookbinders.  The  majority  appeared  to  be 
employed  in  typography  and  bookbinding.  Their  work  was  not  very 
good. 

There  are  three  other  schools  for  males  in  Naples  which  were  not 
visited.  They  are  scientific  rather  than  practical.  The  agent  of  the 
Dei>artraent  was  informed  that  these  three  schools,  together,  did  not 
have  more  than  six  teachers,  and  that  the  pux)ils,  nearly  all  of  whom 
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were  already  finislied  workmen  or  apprentices  in  tbdr  last  year,  did 
not  exceed  the  number  of  50.  The  names  of  the  schools  are— /SSncola  di 
Chimica  Applicata  aUe  ArU  deUa  Sodetd  Centrale  Operaia  NapoUtanay 
laboratory  for  smelting;  Scnda  di  Meccanica  Pratiea  per  gli  Operai 
presso  la  Reale  Universith^  school  for  the  manufacture  of  instraments 
of  precision;  /Slozion^  Sperimentale per  la  Indngtria  deUe  Pellij  school 
for  experiments  in  dyeing. 

A  free  school  for  females  in  Naples,  called  Seuola  Graiuita  del  BiHro 
di  8uor  Orsola^  bears  an  excellent  reputation.  Twenty-nine  ntins  are 
employed  as  teachers  and  the  pupils  number  about  600.  This  is  an 
entirely  charitable  institution  for  the  x>oor.  The  theoretical  instruc- 
tion is  of  the  grammar  school  grade.  Besides  this  practical  instruc- 
tion is  giTen  in  sewing,  embroidery,  artificial  flower  making,  and  knit- 
ting and  crocheting.  The  course  covers  five  years,  nine  months'  in- 
struction per  year  being  given;  and  the  cost  of  maintaining  the  school 
is  30,000  lire  ($5,700)  a  year,  of  which  the  state  pays  17,000  lire  ($3;281), 
the  remainder  being  paid  by  a  religious  order. 

There  exists  in  Naples  a  similar  school  called  Scuola  Frofeasianale 
Femminile  nel  Ritiro  del  Santissimo  Ecce  Homo. 

In  Sicily  the  following  schools  exist  in  which  some  attention  is  paid 
to  industrial  education :  At  Oirgenti  the  Scuola  df  Arti  e  Mestieri  Oioeni, 
a  small  orphans'  asylum  with  a  shop  for  locksmiths  and  cabinetmakers; 
at  Trapani  the  Scuola  d*  Arti  e  Mestieri^  a  middle  sized  orphans'  asylum 
with  shops  for  wood  carvers,  marble  cutters,  and  workers  in  lava,  sea- 
shells,  and  corals;  and  at  Palermo  the  Mttseo  Artiatieo  Industrials  e 
Scuole  OfficinCy  a  small  asylum  with  a  shop  for  cabinetmaking  only. 

In  Heggio  di  Calabria  is  a  school  which  is  theoretic^  rather  than 
practical,  much  time  and  attention  being  devoted  to  drawing,  and  only 
a  little  modelling  in  clay  being  done. 

In  the  Abruzzo  and  the  Apulia  divisions  at  Ghieti  and  Bari  very 
little  of  educational  interest  or  importance  exists,  Bari  having  only  a 
commercial  school  for  mineralogy  and  assaying,  and  Ghieti  a  very  small 
school  [Scuola  W  Arti  Applicata  alV  Industria)  with  about  30  pupils, 
and  a  shop  for  wood  carving,  wood  turning,  and  cutting  for  tailors. 
There  is  a  still  smaller  school  for  girls  at  Ghieti  in  which  industrisd 
instruction  is  confined  to  knitting  with  machines. 

At  Aversa,  near  Naples,  is  the  Scuola  W  Arti  e  Mestieri  neW  Istiiuto 
Artintico  di  San  Lorenzo.  This  school  can  not  be  considered  a  school 
for  boys,  as  advanced  apprentices,  young  workingmen,  and  even  older 
students  are  admitted.  There  are  9  teachers  and  about  200  pupils. 
The  instruction  is  confined  to  two  hours  in  the  morning  and  three 
hours  in  the  evening.  The  shops  are  for  joiners  and  cabinetmakers^ 
blacksmiths  and  locksmiths,  gilders,  wood  carvers,  shoemakers,  triors, 
weavers,  machinists,  printers,  and  hatters.  This  school,  in  which  in* 
struction  is  free,  requires  an  expenditure  of  9,000  lire  ($1,737)  per  year, 
of  which  the  state  provides  7,000  lire  ($1,351)  and  the  province  2,000 
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life  (ldBS)«    Whatever  m  noaa&etnred  here  is  sold  in  liTaples,  bnt  the 
receipts  are  divided  amon^  the  pupils. 

The  Scwoia  ^Jncwwne  md  CwraEo^  e  d^Arti  Decorative  e  Indiisiriale 
atTdrre  del  Greco^  seven  mile»  sontheost  of  Haples,  i»  an  interesting 
establishmeat,  aa  it  i9  firom  here  mainJy  that  the  stores  and  itinerant 
Tenders,  n<^  oi»ly  of  Naples  but  of  all  Italy  nearly,  atre  furnifihed  with 
tiie  so-eaUed  '^niementos  of  Italy."  All  kinds  of  work  in  eoral,  lava, 
flea^hells,  tortoise-shelly  ivof  y,  wood,,  metal,  etc.^  are  made  here.  There 
sie  but  4  teachers  fmd  aborxt  140  pupils.  The  course  of  instruction 
eovers  ftve  years.  The  sefao^d  has  an  mconie  of  about  10,000  lire 
f$lf93(^),  whiehare  eontribnted  by  the  state,  the  province,  the  mnniei- 
PfkEty  of  l^aples,.  the  chamber  of  commerce,  etc.  This  school  resembles 
whst  in  Austria  would  be  called  a  school  for  house  industries^ 

At  San  Giovanni  a  Teduccio,  a  suburb  of  Naples,  is^  located  the 

8e$€la  di  Dtse^no  Indnstriale  ed  Elementi  di  Mecccmica.    Instruction  in 

tlis  sehool  approximates  the  manual  training  system.    There  i»  a  small 

^o{>  connected  with  the  school  where  the  practical  rudiments  of  metal 

Working  are  taught.    No  workingmen  are  graduated;  boys  are  simply 

prepared  to  adopt  later  on  some  trade  in  the  line  of  metal  working. 

Jbere  are  5  teacher*  in  all,  who  have  charge  of  40  pupils.    But  very 

few  graduate,  as,  for  instance,  at  the  beginning  of  the  past  school  year 

^7  pupils  were  entered  f  during  the  year  6  had  to  be  dismissed  for  utter 

inoral  worthlessness,  12  dropped  out,  and  only  26  passed  on  examination. 

5*116  financial  support  given  to  this  school  is  limited,  reaching  only  8,000 

fij?€  ($1,544)  in  all^  of  whieh  the  state  grants  3,200  lire  ($617.60),  the 

m^ince  2^000  lire  ($386),  the  municipality  of  Naples  1,600  lire  ($308.80), 

^tJd  the  chamber  of  comnaerce  1,200  lire  ($231.60).    This  school  has  ex- 

*^ted  only  about  six  years,  but  the  results  are  not  gratifying  to  the 

l^«ads  of  the  institution,  and  if  improvement  does  not  ensue  the  school 

^ay  possibly  be  closed. 

The  Seuela  Professienale,  at  Foggia,  was  established  by^  the  state  as 
*ar  back  a»18T2,  but  deteriorated  while  under  state  management.    The 
School  then  passed  under  the  control  of  the  local  authorities  and  is  now 
in  a  fiooTishing  condition.    There  are  7  regular  teachers  with  about  100 
)mptl«.    There  are  shops  for  wood  working  of  every  description,  includ- 
ing carpentry  and  wagon  making,  shops  for  harness  and  saddle  making, 
st(»ie  cutting^  etc.,  making  it  one  of  the  best  and  most  completely  ap- 
pointed scho^s  in  Italy.    The  course  covers  five  years.     The  state 
grants  a  subsidy  of  1,000  lire  ($1^)  per  annum,  while  the  chamber  of 
commerce  contributes  yearly  the  amount  38,000  lire  ($7,334),  and  an 
additional  9^060  lire  ($1,737)  are  contributed  by  the  province,  the  city, 
and  private  parties.    This  is  really  a  pay  school,  but  poor  scholars  are 
^hot  only  admitted  free  of  charge,  but  are  also  allowed  a  subsidy  to 
defray  their  maintenance. 

Bome  eontadns  but  few  schools  in  which  industrial  instruction  is 
given.    Not  more  than  seven  such  schools  are  of  sufficient  import- 
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ance  to  bo  noted,  all  of  which  are  orphan  asylams,  and  either  self-sup- 
porting or  supported  by  some  religious  order. 

The  Istituto  Pro/essionale  Maschile  delV  Ospizio  di  San  MicheU  a  BipOj 
at  Borne,  i«  a  very  old  school  (over  one  hundred  years  old),  and  is  con- 
nected with  an  orphan  asylum  and  a  home  for  the  aged.  -  It  is  supx>orted 
entirely  by  public  charity.  It  has  about  140  scholars,  who,  once  entering, 
mn  st  stay  till  they  are  19  years  old.  Before  being  admitted  to  any  of  the 
shops  the  pupils  must  have  acquired  an  elementary  education  reaching 
as  high  as  perhaps  the  fourth  grade  with  us.  Therefore  the  scholars 
are  admitted  at  10  to  14  years  of  age,  but  not  over  14.  Here,  as  well  as 
in  the  msy ority  of  these  schools,  great  attention  is  devoted  to  art,  and  to 
those  trades  which  may  be  termed  artistic  The  artistic  shops  are — wood 
carving,  copper  plate  engraving,  stucco  work,  decorative  painting,  archi- 
tectural draughting,  and  tapestry.  The  trade  shops  are  for  stone  and 
marble  cutting,  joinery  and  cabinetmaking,  blacksmiths  and  lock- 
smiths, machinists,  printing,  and  metal  casting..  The  great  majority 
of  the  pupils  adopt  here  as  everywhere  else  in  meridional  Italy  the 
line  of  the  arts.  The  school  authorities,  however,  have  ncr  record  of 
the  career  of  the  pupils  after  they  leave  school. 

The  Istituto  Pio  IX  degli  Artigianelli  di  8an  Oiuseppej  Borne,  is  the 
exact  counterpart  of  the  preceding  one,  with  the  only  exception  that 
this  school  is  in  charge  of  the  Christian  Brothers,  while  the  former  is  in 
charge  of  the  laity.  There  are  about  100  pupils,  who  may  enter  at 
10  years  of  age  and  upward.  This  school  admits  also  pay  scholars  at 
the  rate  of  35  lire  ($C.7C)  per  month,  for  which  sum  they  are  fed,  clad, 
housed,  and  instructed.  The  branches  of  instruction  are  the  same  as 
above,  with  the  exception  that  decorative  painting  and  architectural 
draugliting%drop  out,  and  that  shoemaking  and  tailoring  are  added. 
This  school  also  exists  entirely  from  the  sale  of  its  products  and  the 
contributions  of  the  order. 

Ospizio  di  Tata  Oiovanni,  Borne,  is  in  charge  of  the  priesthood.  It  is 
an  orphans'  asylum,  rather  small,  with  about  60  pupils  who  receive  a 
religious  and  theoretical  education  in  the  house,  where  they  are  also 
fed  and  clad;  but  the  practical  trade  education  is  not  imparted  in  the 
house.  The  priests,  however,  procure  apprenticeships  outside  for  the 
boys. 

The  system  seems  to  work  well,  for  it  has  been  adopted  by  the  Scuola 
ProfesfiionaU  del  Rione  San  Angelo — a  school  established  by  Israelites 
who  pick  up  little  erring  and  wandering  Jews,  apprentice  them  some- 
where, and  instruct  them  in  the  Hebrew  faith. 

Ospizio  degli  Artigianelli  Bonanni  is  an  orphans'  asylum  similar  to 
the  Istituto  Pro/essionale  Maschile  delV  Ospizio  di  San  Michele  a  Ripa 
and  the  Istituto  Pio  IX  degli  Artigianelli  di  San  Giuseppe^  but  very 
much  smaller  and  supported  entirely  by  the  working  classes. 

The  Victoria  Home,  Borne,  is  a  school  that  rests  upon  a  charitable 
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foandation.  A  memorial  tablet  upon  the  building  bears  the  following 
inscription :  <<In  memory  of  Margueretta  Leslie  Edwardes,  who  for  six- 
teen  years  labored  with  untiriug  love  and  zeal  for  the  good  of  the  chil- 
dren of  Italy.  Died  July  12, 1891."  The  school  is  now  conducted  by 
the  daughter  of  the  deceased.  There  are  about  40  pupils  (both  male 
and  female).  Pupils  are  admitted  at  a  very  tender  age,  in  fact  when 
tbcy  can  walk,  and  stay  till  they  are  14  years  of  age,  when  situations 
are  procured  for  them.  The  girls  are  taught  household  work,  including 
BewiDg,  knitting,  crocheting,  etc.  The  boys  are  educated  to  become 
printers  and  bookbinders,  or  shoemakers.  The  printing  done,  consid- 
ering the  very  old  and  very  poor  material,  is  good.  The  children  are 
fed,  clad,  and  housed,  as  a  rule,  without  charge,  but  there  are  Italian 
families  who  desire  to  send  their  children  there  and  are  willing  to  pay. 
The  charge  is  then  400  lire  (977.20)  per  annum. 

The  Scuola  Femminile  Torlonia  in  Bome  is  supported  entirely  by  the 
munificence  of  Prince  Torlonia,  and  is  conducted  on  the  convent  school 
plan.  The  instruction  is  of  a  high  grade,  and  in  ornamental  rather 
than  industrial  branches.  Pupils  are  admitted  after  a  very  rigid  ex- 
amination, not  only  as  to  their  personal  conduct,  but  also  as  to  the 
antecedents  of  their  parents.  Among  the  inhabitants  of  Bome  the  school 
stands  high  in  esteem. 
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CHAPTER  VIIL 

PBESEHT  STATUS  OF  nTBUSTBIAL  EDUGATIOH  IS  RUSSIA. 

Bnssia  has  no  national  system  of  elementary  instruction — such  school 
organization  as  exists  in  Finland,  Poland,  and  the  Baltic  dex)endeucies 
being  of  local  and  provincial  origin.  The  government  is  understood, 
however,  to  have  under  consideration  a  scheme  for  promoting  primary 
education.  Meanwhile  Inany  of  the  manufacturers  have  established 
schools  in-  connection  with  their  works,  and  most  railway  companies 
maintain  similar  schools  for  the  benefit  of  the  children  of  their  em- 
ployes. The  government  also  takes  the  utmost  pains  to  promote  the 
interests  of  manufactures  and  mechanical  pursuits  generally,  by  found- 
ing and  subsidizing  technical  schools  of  a  high  order. 

The  imperial  technical  schools  at  Moscow  and  Saint  Petersburg 
are  richly  endowed,  and  are  reputed  to  be  among  the  best  equipped 
of  European  schools  of  their  class.  But  these  are  properly  classed  as 
professional  schools. 

Of  the  schools  below  the  university  rank  in  Moscow,  which  give 
manual  instruction  and  yet  make  no  attempt  to  teach  a  handicraft, 
the  Komisarof  Technical  School  is  among  the  oldest  and  best.  It 
was  opened  in  1866;  two  railroad  contractors  having  originated  the 
scheme  for  its  establishment  The  institution  is  aided  by  the  govern- 
ment, and  is  attended  by  about  400  students.  Boys  are  admitted  at  11 
years  of  age,  if  qualified,  and  remain  five  years. 

The  course  of  instruction  by  years  is  as  follows : 

First  year. — ^Beading,  writing,  arithmetic  to  common  fractions,  gram- 
mar, German,  geography,  and  drawing. 

Second  year. — Same  subjects  continued,  Latin,  Bussian  history,  math- 
ematical and  mechanical  drawing,  and  map  drawing;  workshop 
practice  three  hours  daily. 

Third  year, — Some  of  the  above  subjects,  algebra,  physical  geography, 
free-hand  drawing,  geometry,  and  conic  sections. 

Fourth  year. — Mechanics,  dynamics,  history,  elementary  physics,  min- 
eralogy, and  metallurgy. 

Fifth,  year. — Trigonometry,  magnetism  and  electricity,  physics,  prop- 
erties of  metals  and  woods,  composition  of  stones,  lime,  mortar,  machine 
construction,  hydraulics,  and  bookkeeping. 

The  elements  of  botany  and  zoology  are  taught  in  all  the  classes. 

Carpentry  constitutes  the  workshop  practice  of  the  second  and  third 
years.    Subsequently  metal  work  takes  the  lAanQ  of  it.   The  equipment 
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of  -the  workshops  comprises  44  vises,  60  carpenters'  benches,  30    foot 
lathes,  4  forges,  ete.  Jss 

Of  the  same  kind,  though  on  a  smaller  scale,  is  the  Mechanical  Handi- 
craft School  of  Moscow,  founded  by  the  Society  for  the  PromotioD  of 
Technical  Education.    The  instruction  is  much  like  that  of  the  svJiooI 
just  described.    The  government  contributes  about  $1,000  annuallj  to 
the  support  of  this  schooL    The  course  of  study  requires  five  years  for 
its  completion.    Boys  enter  the  school  at  12  years  of  age. 

The  Strogonoff  School  of  Technical  Design  and  Museum  of  Art  and 
Industry  was  founded  in  18G0  by  Count  Strogonoff  in  conjunction  with 
the  Emperor  Nicholas.  Drawing,  modelling  in  day,  and  designing  of 
fabrics  are  the  principal  subjects  of  instruction.  The  Museum  ci  Art  m:sx 
and  Industiy,  established  in  oonnection  with  this  school,  is  char- 
acterized by  Mr.  Mather  as  ^^a  sort  of  South  Kensington  in  em-  M^ 
bryo."  «a 

Like  Moscow,  Saint  Petersburg  has  its  technological  institute  and 
other  institutions  of  collegiate  rank  for  the  eduealioix  of  civil  engineers, 
mining  engineers,  ete.    But  the  city  is  also  abundantly  provided  vitb 
secondary  schools  which  do  not  train  pupils  for  professions  or  specialties. 
Foremost  among  these  is  the  Saint  Petersburg  Handicraft  and  IndaS' 
trial  School.    This  school  is  the  outcome  of  an  undertaking  began    f  ^ 
many  years  ago  by  the  tewn  authorities,  with  the  aid  of  private  indi- 
viduals, and  under  the  patronage  of  the  imperial  family,  having  for  its 
object  the  education  of  poor  boys  and  orphans  in  the  mechanic  ar^* 
Boys  enter  this  school  at  the  age  of  12  years,  and  pursue  a  five  y^^ 
course. 

The  studies  comprise  reading,  writing,  ariUunetic,  the  Russian  1^' 
guage,  history,  geography,  natural  history,  elementary  chemistry,  to^' 
chaiiics  and  physics,  technology  of  metals  and  woods,  free-hand  drawi^^' 
mechanical  projection,  singing,  and  gymnastics.    Joinery,  bootmakii^S* 
engraving,  paper  hanging,  smiths'  work,  turning,  planing,  and  shai)i^^^ 
of  metals  constitute  the  various  branches  oi  workshop  practice. 

The  teaching  staff  numbers  24  persons,  2  of  whom  are  drawi^^ 
teachers,  and  3  teach  the  handicraft's. 

In  the  first  two  years  pupils  spend  two  hours  in  the  workshop  and  fi^^ 
hours  in  the  classes  daily ;  in  the  third  and  fourth  years  the  time  is  aba^ 
equally  divided  between  the  classes  and  the  workshop^  while,  intl^^ 
fifth  year,  the  whole  of  each  day  is  passed  in  the  shop. 

In  connection  with  this  school  is  a  girls'  department  coBducted  o^ 
the  same  general  plan.  There  are  19  teachers,  of  whom  9  are  teachers 
of  handicrafts.  Girls  are  admitted  at  10  to  12  years  of  age,  and  re* 
main  until  17.  In  addition  to  elementary  book  learning  they  are  taught 
the  cutting  out  of  clothing,  needlework,  dressmaking  and  millinery) 
lace  making,  cooking  and  housekeeping. 

At  the  Munich  congress  (1888)  Saint  Hilaire,  director  of  the  seminary 
at  Saint  Petersburg,  said  in  reference  to  the  state  of  the  work  school 
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IM^T^ent  in  Russia,  that  great  interest  had  been  taken  in  manual 
traiDiog  in  Bnssia  ever  since  the  efforts  of  Clanson-Kaas  in  Germany 
kid  become  known.  He  forther  declared  that  the  Technical  Society 
(rf  Saittt  Petersburg  had  for  ten  years  sought  to  promote  manual  train- 
ing; bat  that  the  greatest  impulse  had  been  given  to  this  form  of  in- 
itraction  by  the  present  minister  of  finance,  Mr.  Wischnegradski. 
In  1884  he  made  a  journey  to  Sweden,  and  visited  the  seminary  of 
Salomon  at  Kaas.  During  the  same  summer  the  minister  of  education 
sent  twt)  teachers  to  NSHs,  in  order  that  they  might  go  through  the 
sii  weeks'  course  there;  and,  later,  the  director  of  the  teachers'  in- 
stitute at  Saint  Petersburg  was  dispatched  to  Sweden  and  Germany  to 
ascertain  what  were  the  most  approved  equipments  of  manual  training 
shops. 
In  the  same  year  (1884)  a  workshop  for  boys'  hand  labor  was  estab- 
'  Kshed  in  connection  with  the  teachers'  institute  at  Saint  Petersburg  by 
the  minister  of  education,  and  one  of  the  teachers,  Mr.  Zizuhe,  who  had 
worked  in  the  l^iias  seminary,  was  appointed  (and  had  since  served) 
88  soperintendent  of  this  establishment.  In  the  year  1885  the  council 
voted  an  annual  sum  of  3,000  rubles  ($1,659)  for  the  workshop. 

The  method  of  wood  working  pursued  by  Director  Salomon  at  Niias 
bad  been  adopted  with  but  slight  and  unimportant  modifications,  and 
also  within  the  past  year  (1887)  a  beginning  in  metal  work  had  been 
niade.  Each  year  about  45  pupils  of  the  teachers'  institute,  who  are 
preparing  for  positions  in  the  city  schools,  take  the  course,  and  about 
20  pupils  of  the  practice  school — boys  from  12  to  15  years  of  age — also 
attend.  They  are  divided  into  four  groups  and  each  group  has  to  per- 
form six  hours'  shop  work  per  week. 

Many  of  the  pupils  who  have  completed  the  manual  training  course 
(SandfertigkeitB-Cursus)  are  already  introducing  hand  labor  for  boys 
ijito  other  educational  establishments  in  Saint  Petersburg,  in  the  prov- 
inces, and  throughout  Russia.  Very  many  teachers  and  young  people, 
J'lcluding  women,  apply  for  admission  to  the  school  workshop,  and  it 
^  impossible  to  accommodate  all  of  them.  The  teachers  also  give  many 
private  lessons  in  manual  training  in  well  to  do  families  and  in  families 
^^  the  highest  station.  Durin g  the  present  summer  (1888)  three  courses 
^^  iQanual  training  have  been  held  in  Russia,  viz.,  in  Novaia  Ladoga, 
for  city  and  country  school  teachers,  led  by  School  Inspector  Kotikof, 
*  pupil  of  the  Njias  seminary;  a  course  at  Eiga  under  the  direction 
^^  Mr,  Zizuhe;  and  a  course  for  country  school  teachers  at  Kiev. 
^  of  these  courses  have  received  subventions  from  the  state. 

Sfauual  training  has  made  good  progress  in  Russia  of  late.  The  first 
institution  which  adopted  this  special  instruction  into  its  curriculum 
^as  the  teachers'  institute  at  Saint  Petersburg,  and  it  is  still  at  the 
kead  of  the  movement. 

Kot  only  do  the  future  teachers  there  learn  to  practise  their  profes- 
«ion,  but  many  teachers  already  in  ofi&ce  are  sent  thither  from  various 
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provinces  of  tUe  kingdom  to  graduate  in  its  courses  of  instmcbton^ 
For  carrying  out  this  course  of  teaching  3,000  rubles  ($1,659)  are  anDu- 
ally  appropriated  for  the  benefit  of  the  Saint  Petersburg  teacl:ier9' 
institute.    Similar  provision  is  made  for  instructing  teachers  in  manual 
labor  at  the  institutes  in  Olookhov,  Yilna,  and  Orenboorg.  Ai^ 

Besides,  there  are  now  eleven  teachers'  courses  held  in  various  local-  ft  cat 
ities  in  Eussia  during  the  vacation  season,  and  by  this  means  250  At^ 
teachers  are  prepared  for  the  work  of  imparting  manual  instFuction  m^  \ 
every  year.  Furthermore,  the  Russian  minister  of  war  has  decided  to  I  j^  a 
introduce  manual  training  into  all  cadet  schools;  and,  accordingly,  in  #ig3< 
the  summer  of  1891,  he  instituted  at  Saint  Petersburg  a  course  of  m^]^ 
instruction  for  officers  from  all  cadet  corps.  1 3e«i 

Altogether,  manual  training  has,  up  to  the  present  time,  been  intro-  liks 
duced  into  116  establishments,  viz.,  4  teachers'  institutes,  14  teacbers'  E^syM 
seminaries,  4  intermediate  schools,  16  cadet  corps,  44  higher  public  l^cig 
schools,  and  34  elementary  and  common  schools.  ftii^ 

In  the  Russian  congress  of  manual  training  in  1890  it  was  resolved:  mm 
(1)  That  manual  training  should  be  recognized  as  a  general  edric^-  kiid^ 
tional  subject;  (2)  that  the  most  effectual  means  of  educating  teacliers  llififl^ 
of  manual  training  are  the  vacation  courses  of  insti-uction;  (3)  that  wA^^ 
in  order  to  insure  the  adoption  of  manual  training  iu  all  teachers'  llksf 
institutes  and  seminaries  the  government  should  make  it  an  obligatory  »!U 
subject.  |«^ 

FINLAND.  1^^ 

The  data  are  not  at  hand  from  which  to  sketch  an  outline  of  ^^® 
industrial  educational  system  of  Finland.    The  following  extracts  fro^   I 
the  Statisiisk  ArsboJc  for  Finland,  1889-'90,  show,  however,  that  d^^^    ■ 
a  system  exists  in  that  country.  I 

Seven  commercial  schools  are  reported,  with  46  male  and  11  fetM^^^  1 
teachers,  and  with  297  pupils — 162  boys  and  135  girls.  These  sch.^^^^  ^  ] 
all  receive  state  subsidies. 

Thirty-one  schools  for  apprentices,  with  a  total  of  2,111  pupils,    ^^ 
also  mentioned,  all  receiving  subventions  from  the  town  and  state. 

There  are  12  agricultural  schools,  with  44  instructors  and  279  ^'•^ 
dents.    The  course  of  study  in  these  schools  occupies  twoyearsiuso^^, 
cases  and  three  years  in  other.    Then  there  are  16  dairy  schools,  w^^ 
25  male  and  16  female  teachers,  and  148  pupils,  all  but  one  of  wl^^^ 
are  females.  , 

Of  industrial  schools  there  were  6  in  Finland,  with  37  teachers  c»-^^ 
255  pupils,  at  the  end  of  the  school  year  1888-'89.    In  certain  of  th  ^^^^ 
schools  the  Finnish  language  is  used,  in  others  the  Swedish,    'f^^^ 
scliools  derive  their  support  from  tuition  fees. 

Finally,  there  were  12  towns  in  which  16  trade  schools  were  mr»-^^ 
tained.  The  teachers  in  these  schools  numbered  68,  the  pupils  9^^^ 
varying  in  age  from  11  years  to  40.    The  state  and  commune  contxib"*^ 
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to  their  support.  The  report  gives  no  clue  as  to  what  trades  are  taught, 
or  what  is  the  nature  and  scope  of  the  instruction  in  any  of  the  Finnish 
schools. 

^elsiugfors,  the  capital  of  Finland,  is  the  site  of  a  polytechnic  school 
which  bears  an  excellent  reputation.  It  has  five  sections,  viz.,  erigineer- 
iiig,  machine  construction,  architecture,  chemistry,  and  surveying. 
^rhe  total  number  of  pnpils  in  attendance  during  the  school  year 
im-^1  was  128. 

There  are  also  several  schools  in  Finland  where  navigation  iM  taughti 
Seven  such  are  named  in  the  list  of  the  Arsbok.  The  total  nilmber  of 
pupils  in  the  seven  schools  in  the  school  year  1890-'fil  was  156. 

Nine  commercial  schools  are  given  in  the  list  of  industrial  instttiitions 
of  Finland.  These  have,  altogether,  62  teachers  and  443  pupils— 247 
males  and  196  females. 

The  number  of  agricultural  schools  in  {"inland  has  increased  from 
12  (as  ennmerated  in  the  Arsbohy  1889-^90)  to  14,  the  present  number. 
bfte  aggregate  there  are  now  51  instructors  in  these  schools  and 
3@  students.  The  dairy  schools  have  apparently  grown  in  favor  with 
^.people  also.  Of  these  there  are  now  19  in  Finland,  with  20  male 
^i  96  fteitale  tefuireirB,  and  177  pupils,  all  females. 

There  are  trade  schools  of  the  primary  grade  in  existence  in  13  towns 
®^  Finlmid,  with  68  teachers,  632  Finnish  speakings  popys,  19  whose 
Mother  tongue  is  Swedish,  and  9  whose  native  laagiiage  is  neither 
^^edish  nor  Finnish.  As  to  age  the  youngest  w  11,  the  eldest  33. 
''otal  state  subvention,  4,774  marks  ($1,136.21)5  communal,  8,099  marks 
(•1,927.56). 

Inhere  are  also  trade  schools  of  the  superior  grade  m  6  towns,  with  37 
^chers,  251  Finnish  speaking  pupils,  and  27  Swedish,  speaking  papils. 
^B  to  age  the  minimum  is  11  years,  the  maximum,  39  yearsL  The 
^tate  subvention  is  10,755  marks  ($2,559,69);  communal,  17,00C  marks 
(%4,047,43). 

In  this  report  (Arbhokj  1892)  there  are  no  statistics  concerning  the 
^dustrial  schools  of  Finland  that  come  down  to  a  later  date  than 
tliose  contained  in  former  annuals.  Indeed  the  figures  from  the  repoi-t 
Of  1889-'90  are  here  reproduced  without  change. 

Except  in  the  case  of  the  Polytechnic  School  at  Helsingfors  statis- 
tics are  not  given  respecting  individual  institutions,  and  the  informa- 
tion as  to  the  polytechnic  is  very  meagre. 

Following  is  a  census  of  the  Finnish  technical  and  industrial  schools: 
S.  Ex.  65 30 
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TECHNICAL  AN1>  INDUSTBIAL  SCHOOLS  IK  FINLAXD. 
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smith WW k,  free-hand  and  trade 
drawing. 

Cari>enter  work 


/ 


Fancy  work  in  wood   and   wood 

sculpture. 
Carpenter  work,   liAmess  making, 

drawing,  and  arithmetic. 
All  kinds  of  wood  work 


Blackfsmithing,  wa^on  making,  and 

agrlt-ulturalimplemejitA. 
Weaving,    sewing,     straw    work, 

drawing,  ami  bookkeeping. 
Weaving,    knitting,    sewing,    and 

straw  work. 
Straw    work    of    all    kinds,     and 

ba«ket  making. 
Weaving,  dyeing,  and  sewing 


Weaving,  dyeing,  and  sewing. 


m: 
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TBCSSlCAIs  AND  INDUSTRIAL  BGXTOOLS  IN  FINLAND. 


How  m^povted. 


Coortet. 


FeM 
(approximate). 


Total 
papils. 


Mar- 
ginal 
Dom- 
ber. 


nuneirt,  cem^,  and  fats. 


One  and  two  yeai* 


nouMtt  eoanty,  asd  feaa..... 


Qua  aad  two  yeara 


nuacBt,  eoanty,  and  feaa Ona  aad  two  yeara 


"unieDt,  county,  and  faea 
rmii«Dt,  eottnty,  aad  faea 


srsmont,  county,  and  feea.... 


-nment,  county,  and  feea 

imient,  county,  and  feea 

-nmentf  county,  and  feea 

nment,  county,  and  feea,  and 
Tate  donatiuns. 

'nment,  county,  and  feea,  and 
rate  donations. 

nment,  county,  and  fees,  and 

'ate  donatiouB. 

nment.  county,  and  fcca,  and 

'ftte  donations. 

umi'Ut,  county,  and  feea,  and 

'ate  douatioua. 

nment,  county,  and  fees,  and 

'ate  donations. 

nment,  county,  and  feea,  and 

'flt«  donations. 

nment  and  private  donations, 

«. 

nment  and  private  donations, 

'8. 

nment  and  private  donations, 
nment  and  private  donations, 

fS. 

mnent  and  private  donationa, 


One  and  two  years 
Obc  aad  two  yc 


Six  months  each 


Six      months      each; 

twelve  hours  daily. 
Six  months  each 


Eight    months    each ; 

ten  hours  dteily. 
One  year  each;  twelTe 

hours  daily. 

Four     months     each ; 

thirty-four  hours  per 

week. 
Six  months  each 


Eight  months  each. 

Two  yeara 

One  year 

No  fixed  time 

No  fixed  time 

No  fixed  time 

No  fixed  time 

No  fixed  time 


$1  per  year 

$4  per  year 

$4  per  year 

$1  per  year 
$4  per  year 


$2  per  course 


54  centa  per  month . 
70  centa  per  month . 

60  centa  per  month . . 
80  centa  per  month. . 


40  centa  per  month . 
40  centa  per  month . 


SOcentapernionth . 


40  cents  per  month . 
40  centa  per  month . 
40  centa  per  month. 
40  centa  per  month. 
60  centa  iier  month . 


M 


t2 

40 
25 
10 


055 


20 
20 

17 
16 

15 


2 

8 
4 

6 


6 

7 
8 

9 

10 
11 
12 
13 
H 
15 

18 

17 

18 

.19 


20 
21 

23 
24 


40 

25 

33 

26 

20 

27 

15 

28 

60 

29 

GO 

30 

30 

31 

30 

32 

60 

33 

65 

34 
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TECHNICAL  AND  INDUSTRIAL  SCHOOLS  XNFINLAND-ConclOded. 


Mar- 
ginal 
oam- 
ber. 


1 
2 
t 

4 
6 
6 
7 
8 
• 


Name  of  school. 


InduHrial  tcAoob— conc'd. 

Joenaua  school  of  woaving. 

Saint    Michel     school    of 

weaving. 
Ule&borg  school  of  weaving 

Bovanionii  school  of  weav- 
ing. 
Ei^Ana  school  of  weaving  . . 

Eexhofan  school  of  weaving. 

Fredrikshamn    school    of 

weaving. 
Satakunta  school  of  weaving 

Central  school  of   art    in- 
dustry. 


Location. 


Joensan 

Saint  Michel 

TTle&borg 4 

Rovaniemi 

Ki^Ai^a 

Kexholm 

Fredrikshamn 

Satakunta 

Helaingfors 


Cnzricnlom. 


Weaving,  dyeing,  and  sewing. 
Weaving,  dyeing,  and  tewing. 


Weaving,  dyeing,  sewing,  and  draw 
Ing. 

Weaving,  dyeing,  sewing,  and  draw- 
ing- 

Weaving,  dyeing,  sewing,  and  book 
keeping.  ( 

Weaving,  dyeing,  sewing,  and  book- 
keeping. 

Woaving.  dyeing,  sewing,  and  book- 
keo|)ing. 

Weaving,  dyeing,  sewing,  and  book- 
keoping. 

Froeband,  ornamental,  architect- 
ural, and  mechanical  drawing, 
trade  drawing,  arithmetic,  ma^- 
eniatios,  bookkeeping,  omameo- 
tal  modelling,  porc<4ain  and 
flower  painting,  wood  sctilptnro 
and  wood  euCTaving,  metal  work, 
and  penmansuip. 
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TECHNICAL  A^D  INDUSTRIAL  SCHOOLS  IN  FINLAND— Concluded. 


r 

[                   How  supported. 

Courses. 

Fees 

Total 

pupils. 

Mar. 
ginal 
num- 
ber. 

1  By  government  andprivatedonationa, 

1    And  fees. 

/  By  government  and  private  donations, 

/    and  fees. 

/  Bj  government  and  private  donations, 

/     and  fees. 

1  By  government  and  private  donations, 

1     and  fees. 

/  By  government  and  private  donations, 

and  fees. 
By  government  and  inivate  donations, 

and  fees.    . 
By  government  and  private  donations, 

and  fees. 
By  government  and  private  donations, 

and  fees. 
By  Slate,  private  donations,  and  fees. 

No  fixed  time 

40  cents  ^r  month . . . 
406ents  per  month . . . 
40  cents  per  month. . . 
55  cents  per  month. . . 
40  cents  per  month. . . 
40centspermonth. . . 
flO  cents  per  month . . . 
40  cents  per  month. . . 

15 

80 

100 

85 

64 

88 

82 

101 

864 

1 

No  fixed  time 

2 

No  iixed  time 

3 

No  fixed  time 

4 

No  flxnd  time  r  > .  ,r  ^ . . . . . 

5 

No  iixed  time  ..^ 

6 

No  fixed  time  ^^.-..i-.... 

7 

No  fixed  time  ^.......«t 

8 

One  to  three  years 

0 
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TECHNICAL  AlTD  TRADE  EDUCATION. 

The  following  review  of  the  present  condition  of  middle  and  lower 
grade  technical  and  trade  education  in  Bnssia  is  derived  from  a  work  (a) 
on  that  subject  by  J.  A.  Anajwflf  of  Saint  Petersburg,  portions  of 
wliieh  have  been  specially  translated  for  this  Department.  This,  we 
are  informed,  is  the  only  work  of  a  statistical  nature  relating^  to  this 
subject. 

Technical  and  professional  education  in  Bnssia,  in  the  current  re- 
stricted sense  of  the  terms,  is  of  comparatively  recent  origin,  for, 
though  the  government  had  previously  given  some  attention  to  general 
education,  it  was  not  till  within  the  last  twenty-five  years  that  meas- 
ures were  adopted  for  the  promotion  of  special  education,  except  in 
the  two  government  scliools — ^the  Saint  Petersburg  Technological  Insti- 
tute and  the  Imperial  Technical  Institute  at  Moscow,  both  of  which 
have  since  attained  to  the  rank  of  universities. 

Twenty-five  years  is  too  short  a  period  for  the  full  development  of 
any  scheme  of  public  education;  nevertheless  the  following  data  may 
servo  as  a  proof  of  the  great  i>rogress  of  professional  education  through- 
out Eussia  within  the  two  and  a  half  decades  to  whicii  this  report 
relates.  This  progress  is  attributable  chiefly  to  the  aid  granted  by  the 
government,  the  communes,  and  by  private  munificence.  The  financial 
assistance  extended  by  individual  benefactors  to  newly  established 
technical  and  professional  schools  has  sometimes  been  quite  large,  and 
the  ministry  of  finance,  in  whose  care  these  institutions  were  placed 
up  to  1831,  also  rendered  essential  service  in  their  development. 

The  permanent  establishment  of  new  schools  and  the  large  increase 
of  their  number  showed  the  necessity  of  forming  a  general  plan  of 
technical  and  professional  education,  which  was  finally  foi*mulated  by 
the  ministry  of  finance,  in  accordance  with  an  imperial  order,  in  1878. 

In  18S1,  in  obedience  t>o  an  imperial  decree,  most  of  the  schools  were 
placed  under  the  superintendence  of  the  ministry  of  public  instruc- 
tion. By  this  order  the  authority  to  organize  a  system  of  public  edu- 
cation was  vested  in  the  ministry  of  public  instruction;  and,  pursuant 
to  the  plan,  the  committee  of  the  scientific  department  organized  a 
s])ecial  section  of  technical  and  professional  education. 

a  Ueviow  of  tlio  Present  ComHtion  of  Middle  and  Lower  TccliDical  and  Trade  Edu- 
c.'ition  ill  KuHsia,  by  J.  A.  Anupott",  director  of  the  Tsarevitch  Trade  School,  member 
of  tlu!  section  of  the  scioutilic  coinuiitree  on  tecliuical  and  professional  education, 
and  M»si:stant  to  tiio  president  of  the  ponuaneut  comuiirtea  on  u^chnical  education 
attached  to  the  Imperial  Kussian  Technical  Society.     Saint  Peteraburi;,  1889. 


CHIP.  Vni. INDUSTRIAL   EDUCATION   IN   RUSSIA.  471 

The  fondamental  regalationB  of  such  schools  were  imperially  confirmed 
m  1888,  the  miiiister  of  public  instruction  being  ordered,  in  conjunction 
with  the  minister  of  finance  and  of  the  interior,  to  determine  the  places 
wb^re  such  schools  should  be  opened  at  the  expense  of  the  government. 
The  new  statutes  (1888)  relating  to  real-gymnasia  provide  for  closing 
the  special  additional  sections  (except  the  commercial),  and,  instead 
of  them,  opening  different  government  industrial  schools,  viz.,  the 
middle  technical,  lower  technical,  and  trade  schools. 

This  review  relates  only  to  those  schools  established  for  training 
specialists  in  trade  works  and  manufacturing  industries;  that  is,  those 
which  were  opened  between  1860  and  187U,  but  which  have  not  yet 
yielded  definite  results. 

All  these  technical  and  trade  institutions  may  be  assigned  to  the 
five  following  groups: 

(1)  Technical  schools,  with  a  course  of  studies  similar  to  those  pur- 
eed in  middle  educational  institutions  (classic  and  non-classic  gymna- 
sia, commercial  schools,  etc.),  which  resemble  the  non-classic  gymnasia, 
but  differ  from  them  by  a  greater  attention  to  technical  subjects.    The 
*ject  of  these  scliools  is  ]fco  give  pupils  (in  six  to  eight  years)  a  general 
^ucation,  and  such  technical  knowledge  as  they  will  need  as  assistants 
to  engineers.    The  graduates  of  such  schools  have  the  right  of  entering 
tbehigh  special  schools  (technological  institutes,  etc.)  as  permitted  the 
S^^duates  of  classic  and  real  (non-classic)  gymnasia,  and  as  to  military 
*^rvice  have  also  the  same  rights  as  these  latter.    The  scholars,  besides 
y^eiving  general  instruction  in  classes,  work  in  mechanical  shops  or 
^  chemical  laboratories.    To  this  group  belong,  strictly  speaking,  only 
^^ee  schools— the  High  Trade  School  in  Lodz,  the  Irkootsk  Tech- 
^^cal  School,  and  the  Komisarof  Technical  School  in  Moscow.    The 
.^msk  and  Kungursk  technical  schools  are  partly  of  this  class,  and  are 
^"Grefore  included  in  this  group. 

.  (^)  In  the  second  group  may  be  classed  those  schools  whoso  cur- 

f^^vila  equal  those  of  town  schools  (grammar  schools).    For  tliose^nter- 

^^^  them  the  knowledge  of  the  subjects  included  in  the  curricula  of 

P^^tnary  schools  is  necessary,  the  full  course  of  study  being  from  four 

V^  ^ix  years  5  for  military  service  their  pnpils  have  rights  of  the  third 

^^§rec(i.  6.,  serve  in  regular  service  three  years  as  privates),  excepting 

"^  pupils  of  Tsarevitch  Nicholas  Trade  School  of  Saint  Petersburg, 

^^o$5c  rights  in  this  respect  are  higher.    The  curricula  do  not  exceed 

^"C>s©  of  tiie  town  schools,  but  these  additional  branches  are  studied — 

Physics,  mechanics,  and  technology  of  wood  and  metals.    Such  schools 
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are  established  to  train  master  workmen,  junior  mechanics,  machinists, 
and  tracers.  Graduates  of  such  scbools  have  not  the  right  of  entering 
high  schools,  although  the  extent  of  the  curricula  of  some  of  them  de- 
velops in  the  scholars  a  desire  to  continue  their  education.  In  most  of 
the  schools  they  follow  a  strict  course  of  instruction  in  locksmiths'  and 
joiners'  trades,  which  makes  their  maintenance  quite  expensive;  when 
there  are  no  other  financial  resources  the  scholars  are  educated  on  the  in- 
come derived  from  the  sale  of  pupils'  work  and  from  the  fulfilment  of 
private  orders.  Many  of  the  graduates  enter  as  teachers  of  trades  in 
lower  schools,  and  in  this  way  the  schools  of  this  group,  not  being  in- 
tended for  preparing  trade  teachers  and  not  having  any  special  class 
for  such  purpose,  nevertheless  necessarily  resemble  trade  school  semi- 
naries; many  of  them  are  provided  with  boarding  facilities.  To  such 
schools  belong  the  Alexander  Technical  in  Cherepovetz,  the  CJount 
Orloff-Demidoff  Trade  School  in  Simbeersk,  and  the  trade  school  of 
Tsarevitch  Nicholas  in  Saint  Petersburg.  In  this  group  it  is  necessary 
to  include  the  technical  railway  schools,  superintended  by  the  ministry 
of  ways  and  communications,  but  as  they  pursue  only  special  courses, 
restricted  to  the  needs  of  emi>loyment  upon  railways,  we  wiU  not  de- 
scribe them. 

(3)  Trade  (remessUni)  schools  with  curricula  not  higher  than  those 
of  primary  schools,  or  sometimes  reaching  that  of  two-class  village 
schools.  Most  of  them  accept  graduates  of  public  (peasant)  scbools  and 
repeat  the  programme  of  the  latter.  Such  schools  are  established  for 
the  purpose  of  training  masters  in  the  common  trades,  and  also  work- 
men. They  have  shops  for  joiners,  blacksmiths,  carpenters,  locksmiths, 
shoemakers,  bookbinders,  and  other  trades,  but  these  schools  do  not 
all  ftirnish  systematic  instruction  in  trades.  In  summer  the  scholars 
mostly  do  manual  work  in  the  shops;  most  of  these  schools  are  without 
boarders.  This  group  includes  the  Kazan,  Orenboorg,  Klshenev,  Irbit, 
and  other  trade  schools;  it  should  also  include  the  trade  schools  estab- 
lished by  benevolent  societies  as  in  Vladimeer,  Tver,  and  other  towns, 
and  also  such  trade  shops  as  at  the  Tambov  and  Birsk  trade  schools. 

(4)  To  this  group  belongs  different  special  schools  of  general  educa- 
tion for  adults,  such  as  the  school  of  overseers  of  architecture,  the  print- 
ing school,  the  evening  and  Sunday  special  classes  of  the  technical 
society  of  Saint  Petersburg,  Biga  trade  schools,  and  others.  The  in- 
struction is  given  during  the  evenings  when  the  workmen  have  leisure 
time.  The  graduates  of  such  schools  have  the  right  of  third  and  fourth 
degree  for  military  service,  according  to  the  degree  of  their  education. 
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(5)  The  general  educational  low  schools,  that  is,  non-technical,  non- 
trade,  which  embrace  the  primary,  district  (county)  or  town  schools, 
with  additional  trade  sections. 

In  respect  to  the  foregoing  classification  of  technical  and  trade 
schools  it  is  necessary  to  add  that  the  line  of  separation  between  the 
£:ronps  can  not  be  quit6  definite,  for  these  various  schools  merge  into 
one  another.  A  list  of  the  schools  in  the  several  groups,  together  with 
the  number  of  students  and  graduates  and  the  cost  of  support  and 
stndies,  follows : 


/      ?ii'i 


-.<   '  ; 
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STUDENTS  AND  GRADUATES  OF  THE  KIDDLE  AND  THB  LOWEB  TECHNICAL 

TKAI>£  SCHOOLS. 


gln- 

Nune  of  schooL 

Tear 
estab- 
lished. 

Studenta  dnring  the  laat  school  year. 

al 

lllllQ- 

ber. 

Lock- 
amiffaa. 

•Join-Fonnd- 
era.     era. 

En- 
grav- 
ers. 

Black- 
luiths. 

Toni- 
era. 

Shoe 

and 

harness 

mak- 

era. 

Book 
binii_ 
en. 

1 

Firtt  group. 
Lodz  IugtIi  trftde ............... 

1860 
1873 
1865 

1882 
18-/7 

^\*  ••■ 

2 

Trkootsk  teclmicAl ......... 

3 

Koiuisarof  teohnioal  in  Mob- 
cow. 
Omsk  tecbnicfil. .............. 

4 

6 

KnnjfTirsk  technical   of  Mr. 
Guboiiiov. 

Total  of  the  first  flrToaD . . 

33 

1 

j 

83 

1 

^  m  ^ 

Second  group. 

Clierepovetz  Alexander  teoh- 

nical. 
Siniboersk  trade 

1868 

1868 
1875 
1872 

1880 
1885 
1868 

1871 
1878 
1886 
1872 
1870 

1883 
1874 

1883 

1886 
1870 
1877 

1887 
1885 
1873 

1877 
IS86 

8 

7 

130 

260 

50 

106 

a  71 

48 

108 
60 
40 
87 
52 

12 
110 

53 
86 
34 

38 

15 
66 
27 

70 

3 

26 

32 
42 

12 
11 
26 

10 
20 

20 

S2 

6 

64 

18 

8 

Tsarevitc.b  Nicholas  trade 

Kulibfn.sk    (Nizhnee   Novgo- 
rod) trade. 

TitliMtown  Michailorsk  trade. 

Vladinieer  Maltzef  trade 

Vlaili  Knvka.s  Ct.  Lorle  Mell- 
kof  trade. 

S.ir.itov  Alexander  trade 

D«iif tiaref  tnido.   ....... 

9 

29 

7 

.  --  - 

10 

^  •  ^ 

11 



^  ^ 
*  * 

12 

^  ^  ^ 

13 

-M 

14 

7 

10 

^      ^      * 

15 

rmivl  Maklakof  trade 

Stavropol  Michailof  trale 

Saint  Petersburg  technical  eo- 

cietys  trade. 
GiK'd  i*iiak  trade 

S 

10 

^      ^     ^ 

n 

^      ^ 

18 

12 

10 

Odessa  Jew  society  (Labor) 

trade. 
Miclinilof'EIlsavetpol  profee- 

dional. 
Kliarkov  trade 

27 



^ 

20 

85 
2 

21 

12 

25 

__^ 

22 

I3olsl)e«olsk-Popoff  trade 

Oklita  (suburb  of  Saint  Pe- 

terfilmr;;;)  trade. 
Diinaburir  Jew  trade 

— 

23 

0 

^ 

2i 

^ 

25 

Warsaw  Kouarsky  trade 

Moscow    tccbuical    society's 
trade. 

MoHcow  Morosoff  trade 

Novo-Cherluisk  Attsman  trade 

Total  of  second  irrouD  . . . 

^ 

20 

^ 

27 

48 

22 

28 

]    ^_^^ 

540 

35 
13 
17 

\ 

1,311 

63 

19 

50 

25 

0 

Third  group, 
Kazan  trade ............... 

1881 
1875 

1877 
1877 
1881 
18X4 
1870 

1870 
1K83 
1S84 
18H8 
1S82 
IFf.O 
1873 
1875 
1877 
1872 
1880 
1874 

'*'  1         — 

1 ^ 

• 

20 

63 
33 
17 
16 
27 
44 
141 

13 
10 
26 

1 

38 

ii 

^ 

30 

Kinzan  trade.................. 

26   

15 

, 

31 

T  vf«r  trade ................. 

*   1 — 

32 

Irbit  trade 

6 

..... 

11 

33 

Ivi.slu^nov  trade 

31 
29 
24 

18 

4 
10 

34 

Taiubov  trade  modelling  shop . 
Private  trade  school  of  &in  in 

Warnjiw. 
OrcnbooFK  trade 

35 

15 

12 
2 

36 

. 

37 

ToinHkKorolef  trade. 

38 

Kcrti'li  trade 

39 

V iat  ku  1 1  ado 

40 

Sakatahsk  trade 

14 
71 
30 

'"is" 

""Yq 
20 

10 

..... 

41 

S.  S.  trade  Co. 'a  trade 

42 

Harbor  of  Nicolaef  trade 

Kesbctof  TvtT  trade  classea. . . 
MalrniHk  trade 

27 
17 
21 
27 

2 

20 

23 

43 

44 

7 

10 

1 

45 

Kiev  benevoUait  societies  trade 
Baltic  works  trade 

4 

27 

46 

47 

Smolensk  trade 

"i2" 

7* 

of  the  second  class  h 


c  All  the  students  of  ihc  first  class  (35)  were  occnpied  in  the  joiners'  shop;  21 
the  looksndths';  and  of  18  of  the  third  class  3  chose  the  joiner'a  trade. 

h  Tlic  other  49  of  tlio  junior  clas.s  were  occupied  in  more  than  one  trade. 

0  Of  tliis  number  10  were  occupied  in  the  cooper's  business  and  9  in  af^icaltoro;  of  7  atndenta  b( 
Information  f.s  given. 
d  Of  this  Hum  ber  26  were  ocoapled  in  cbmc^  padntvii^  va^  ^  Yia^  ^T«&vxaXA^  Vn >3dSa  ^v^SsiSLt^ . 
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AND  GRADUATES  OT  THB  MliDDLX  Ain>  THE  LOWEB  TECHNICAL  AITD 

TEABB  SCHOOLS. 


Ondnatee.            ^ 

Cost  of 
support 

and 
studies. 

^Car- 

irin- 

THwk 

Join- 
ers. 

Foimd- 
ers. 

En- 

grav- 

ers. 

Black- 
smiths. 

Tnm- 
en. 

Shoe 
and 
harness 
mak- 
ers. 

Book- 

bind- 

ers. 

Tai- 
lors. 

Book- 
keep- 
ers. 

TotaL 

al 
nam- 
ber. 

287 

91 

426 

88 

48 

815.484.00 
21. 014. 00 
61.982.00 

16,600.00 
16,600.00 

1 

2 

••"•*? 

•    •    tfW    M    0    • 

s 

A 

s 

885 

121,660.00 



202 

108 

880 

81 

80 

26^438.00 

1^249.00 

68.618.00 

7,189.00 

16.690.00 

10.507.00 

9,964.00 

19,355.00 

15,649.90 

4,756.80 

4,424.00 

4,424.00 

9.40L00 
8,295.00 

14,378.00 

7.742.00 

2, 8^0. 30 

13,825.00 

2,548.80 
4, 147. 50 
6,605.90 

8,318.00 
17. 143. 00 

6 

7 
8 

Q 

97 

11 
57 
38 

27 

261 

1 

22 
11 

1 

29 

8 

62 

10 

11 

69 

56 

22 

47 

116 

117 
90 

12 

93 

9 

13 

29 

1 

13 

14 

15 

44 

17 
28 

8 
18 

61 
107 

29 
82 

16 

79 

17 

10 

11 

18 

67 

7 

19 

20 

21 

14 

1 
13 

15 

22 

14 

4 

1 

4 

1 

23 

24 

25 

81 
63 

26 

44 

9 

27 

28 

872 

352 

9 

37 

24 

4 

4 

1 

2 

2 

1,606 

284,463.20 

10 

7 

6 

30 
67 
40 
36 
8 
24 
70 

104 
0 

3, 318. 00 
9, 054. 00 
2,765.00 
3,  5:{9. 20 
2, 086. 20 
6.630.0O 
5. 806. 50 

4.811.10 
1, 035. 50 
5,530.00 

29 

30 

27 

12 

m 

a 

1 

31 

20 

6 

6 

32 

33 

19 

4 
8 

48 
2 

1 

34 

66 

2 

19 

1 

35 

37 

36 

6 

37 

38 

39 

11 

11 

22 

276 

A  425 

25 

51 

436 

101 

3, 619.  80 
2, 765. 00 
4. 733. 68 

40 

276 

41 

U9 

06 

25 

16 

9 

11 

77 

68 

^      ^ 

42 

43 

24 

3 

8 
3 

4,  700. 50 

44 

2 

9 

45 

101 

4. 147.  50 
4,  S»77. 00 

46 

••■•'•• 

•  •■••*  • 

...... 

•  •  •  •  ■ 

47 

mber  0  were  occupied  in  vood  and  3  did  not  study  trade. 

of  ttie  gradiintoa  still  work  in  the  school  shops;  of  1  graduate  no  information  is  given. 

)f  junior  claHsea  do  not  study  trades. 

luates  no  information  is  given. 

;  of  12  ^aduates  no  information  is  given. 


■:^ 
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REPORT   OF   THE   COMMISSIONER   OP   LABOR. 


STUDENTS  AND  GRADUATES  OF  TBHE  MIDDLE  AND  THE  HOWER  TECHNICAL  ASH 

TKADS  SCHOOLS— Concluded. 


Mar- 
Rip- 

Name  of  school. 

Year 

estab- 
lished. 

Students  during  the  last  school  year. 

ai 

num- 

ber- 

Lock- 
smltiia. 

Join- 
ers. 

88 
7 

17 
20 
23 
14 
6 
28 
18 

Found- 
era. 

En- 
grav- 
ers. 

7 

Black- 
smiths. 

Tum^ 
era. 

Shoe 

and     JUtok- . 

mak-     era. 
era. 

on 

1 

Third  ^fioup— concluded. 

Irkootsk  Trapeanikof  trade.. 
Mnssnlak  trade    aaylum    of 
Kanahjn. 

Kra»noAlobodak  trade 

Birsk  trade 

1874 
1874 

1885 
1882 
1884 
1873 
1883 
1878 
1887 
1878 
1876 
1878 
1877 

1882 
1887 

1883 
1883 
1877 
1884 
1871 
1887 
1875 

"'ii' 

7 

21 

/ 

2 

2 

3 

« 

A 

20 

5 

Penza  Shvetzof  trade 

* 

17 

6 

Vllna  training  ahons 

C.".". 

7 

Turgaiak  Jacovleff  trade 

Oofa  Alexander  trade 

fl 

13 

0 

Meiikof  Sebostopol  trade 

Yitebflk  town  trade  asylum... 
Tobolsk  trade 

10 

10 

* 

1 

7 

13 

11 

10 

12 

Kolomna  trade 

13 

Astrakhan    trade  school    of 
the  Armenian  church. 

Kob^sk-Savinsk  trade  classes. 

Alexandrof  trade  school  in 
hnmletKochureshty  (Bessa- 
rabia). 

NogaiMk  commune  trade 

Mflt^^hka^ik  trade  ,.„...,..  ^ .  -  r 

8 

7 

10 

7 

14 

8 
18 

15 

7 

16 

13 

17 

^ 

18 

Saksaicansk  commune  trade  . . 

Chineseutsk  trade — 

Kotolnichesk  Komisarortrade . 
Sniflk  trade 

9 

""i 

19 

20 

6 
8 

"i 

3 
7 

2 

4 

1 

21 

22 

Chembarsk  oommnnfe  trade . . . 
Pskov  trade 



23 

24 

Samara  Alexander  trade 

Aleshkof  trade  classes  at  the 
four-class  town. 

Archangel  town  trade 

Astrakhan      Alexander     11 
trade. 

Astrakhan  benoTolent   soci- 
ety's trade. 

•Goretak  trade 

1872 
1888 

1867 

25 

17 

26 

27 

1875 

1874 

1872 
1887 
1879 
1807 
1877 

1889 
1886 
1875 

87 
13 

18 
10 

28 

'  29. 

30 ; 

Elabnlsk  trade 

8 

28 
10 
70 
16 

31 

'  Lebedinsk  trade 

11 

32 

Yelisa  vetflfrad  trade 

83 

Abrnmtzef's  primary  school 

joiners*  shop. 
Kovno  Alexander  II  trade. . . . 
Novo  Cherkask  military  trade. 
LiidinovHk  trade. 
Kozdsk  trade . 

34 

85 

11 
8 

23 
7 

58 

9 

15 



«  •  «  •  a     • 

•  » 

36 

6 
12 
16 
81 

^^ 

87 

M  • 

38 

Novo-Mi^atkovsk  trade 

Kiev  Alexander  trade 

Alexander     child     asylum's 
trade  (Nizhnee  Novgorod). 

Yladimeer     benevolent    so- 
ciety's trade. 

Profession     section     of  the 
l*atoom  town. 

Minsk   primary  Jew  school, 
with  trade  section. 

Trade  section  atVonzsk  (gov* 
emraent  Archangel)  village. 

Class  of  ivory  carving  at  tne 
Lomonosof   village   school 
(covemraent  Archangel). 

Yologda  tradeasylum 

1883 
1874 
1878 

1882 

1884 

1879 

1875 

1885 

1880 

.. 

39 

23 

52 
11 

12 

•  ' 

40 

U 

41 

19 

22 

42 

43 

00 

14 
7 

44 

5 

45 

46 

10 

5 

1 

Total  of  third  group 

"  ' 

887 

873 

11 

88 

89 

09 

S88 

OB 

1 

Sotal  for  all  the  threegronps . . 

'*'  1 

..J 

2,281 

1,414 

74 

57         1^* 

94 

297 

60  > 

•  Students  of  Junior  filassea  do  not  study  trades. 
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S  AND  QRADUATES  OF  THE  MIDDLE  AND  THE  LOWER  TECttNICAL  AND 

TBADS  SCHOOLi^jConchided. 


Graduates. 

Coat  of 
support 

and 
atudiea. 

Mar- 
gin- 

1. 

Lnck- 
bmiths. 

Join- 
ers. 

Found- 
en. 

En- 

grav- 

era. 

Black- 
sniitha. 

Turn- 
era. 

Shoe 
and 
barneaa 
mak- 
ers. 

Book- 
bind- 
ers. 

Tai- 
lors. 

Book- 
keep- 
era. 

Total. 

al 
num. 
ber. 

» 

4 

17 

4 

14 

17.696.00 

1 

1 

i?' 

13 

4 
7 

12 

3 

(5) 

4 

632. 63|       3 
927.381        ^ 

» 

1 

7 

7,189.00 
4.421.00 

A 

1 

R 

1 

/ 

28 
6 

A 

1 

....... 

*«•••• 

8 

948.40 
1.660.00 

7 

I 

-8 

^ 

o 

I 

14 

15 

19 

48 

2,234.12 

10 

I 

11 

t 

14 
20 

0 

1,382.50 
1, 106. 00 

1,650.00 
1,106.00 

1.106.00 

12 

f 

7 

10 
2 

....... 

10 

13 

1 

-••"*•• 

14 

t 

15 

1 

- 

1 

2 

8 

19 

16 

i 

17 

1 

8 

11 

1,824.90 

18 

r 

19 

i 

8 

2 

9 

3 

4 

26 

1,106.00 

1,106.00 

442.40 

20 

1 

21 

r 

5 

5 

22 

23 

'■■'.  24 

r 

1,106.00 

2.571.45 
6,859.60 

1,935.50 

1,935.50 
2,422.14 
1.993101 

'  25 

{ 

. 

''    26 

i 

27 

1 

28 

1 

•    29 

I 

8fr 

16 

17 

88 

'     31 

1 

32 

1 

14 

14 

1,881.86 

33 

34 

1 

7,963.20 
1.382.60 

85 

36 

87 

7 

194 

88 

13 

10 

44 

29 

8, 124. 45 
16,590.00 

88 

1 

63 

39 

24 

68 

89 

1 

40 

6 

6 

2 

1 

41 

42 

41 

8 
14 

2,766.00 

884.80 

97.88 

1.106.00 

48 

, 

15 

44 

•  ■ 

45 

t 

11 

8 

18 

46 

•  *••••  • 

t 

833 

303 

24 

8 

132 

86 

171 

82 

6 

1.983 

172i933.10 

1 

1,705 

745 

83 

89 

156 

90 

175 

88 

6 

3 

4,421 

579^940.30 

(  Tbrco  or  four  yearly. 
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REPORT   OP   THE   COMMISSIONER   OF  IxABOR. 


HOURS  OF  STUDY  PBR  WEEK  US  MIDDLE  TECHNICAL  SCHOOLS. 


Subject. 

Uechanical  course. 
ClasBOB — 

Chemical  oonne. 
Classes— 

Architectnnl  <^ninB. 
Clasioa- 

• 

I. 

U. 

in. 

IV. 

I. 

II. 

ITL 

IV. 

I. 

n. 

m. 

IV. 

BeliffioxL 

1 
3 

1 
8 

1 

1 

1 
8 
2 

8 
8 
6 

1 

8 
8 
8 
8 

1 
...... 

...... 

I 

1 

8 

1 
1 

1 

I 

MiitlieTnatiw  ......,r.,,^ 

ZoolOfiTV*  ................. 

PhyatTJi 

fJhfefnistrv  ........  ...... 

9 
3 
5 

8 
2 
2 
2 
2 

a2 

3 

8 
6 

8 
3 
2 
2 

^echauifA  ._• .....  .. 

1 

2 

CoTiAtmrtion  of  TnndiiiK^B 

8 
3 

2 

^c'chanicaJ  work 

6 
3 

3 

a 

Chpinical  work 

8 

2 

7 

ArchitPirtiirs  .... 

3 

8 

4 

1 

Su  rveyin  ^  and  ktrell  ins; . . 
ConiDicrcial    pcogruphy 

and  eleraentu'y  poUli* 

cal  ecotwuy. 
Bookkeef>iRic  and   com- 

mcrvUl  eorr«apoB(lea€«. 
La'wh             ....   ......... 

a 

3 

2 
2 

1 

2 
3 

2 

i 
2 

2 

3 

2 

i 

V 

I 

Oraphiealiftudie§. 

O«omotrical  tracing 

Tftclmlral  tracing-  -  ^ .  ^ , ,  t 

« 

6 

• 

4 

4 

e 

4 

3 
6 

13 

4 

4 

6 

10 
6 

6 

Architect  oral  traciniT. . . . 

. 

2 

10 

6 

8 
8 

10 

SI 

Drawinif  ................ 

3 
9 

3 

9 
2 

4 
9 

8 

• 

4 

PtttetiaU  trttinin(f. 
Mecbanical  shops 

9 

9 

1 

18 

10 
8 

7tfu*ImA«e1aflmiflAl>  fttinns 

20 

"r  ' 

Total 

86 

38 

34 

38 

84 

42 

40 

40 

42 

42 

42 

42 



a  EleclricaL 


HOURS  OF  STUDY  PER  WEEK  IN  LOWER  TECHNICAL  SCHOOLS. 


Sahject. 

Classes. 

Classes. 

Classes. 

L 

il. 

HI. 

L 

rr. 

HL 

L 

IL 

1 
...... 

in. 

Reli  jtiott 

1 
4 
4 
4 
3 

1 
3 
2 
2 
2 

1 
...... 

1 
4 

■t 

3 

1 

1 

1 
8 

4 

4 

1 

Arithmetic  and  aicebm(<x) .................. 

...•*• 

Ccoiitfitrv ............... .......  ............. 

2 
3 

4 

...... 

7 

..•••* 

PUyHics 

...-•* 

Chcmii^t  ry 

^(^rhaTii<:B                  .                                         ....... 

...••• 

ZiMiIos!rv       ...     ..                ..           ........ 

8 

...•** 

f!#iii.^t  Tiic'tioTi  H"?  mf^nlii.fii%a                                 _  - 

4 

2 

6 

4 

2 
3 
3 

• ^. ... 

5 

, ...  • 

Mt*<'li:irT*Lt*ftl  work                                         ........ 



....•■ 

Clicniii'iil  work ............ 

8 

..•I-* 

Arcliitcrtuntl  work  and  niAterioLi .......... 

6 

8 
2 

1 

' « 

SuljBiilisirv  Adiastniciits 

3 

I^iivi«.Miriir  i^Ti'i  Iftvinp'  out  of  mnt^^riaJff  ^ . 

2 

SoukkccDini? 

2 

2 

6 

2 

2 

4 

4 

Grap?iical  studiet. 
Dra  win  f 

4 

4 

2 

4 

4 
4 

2 

2 

6 

4 
2 

6 

4 
2 

9 

TKrhTiit'al  and  {geometrical  tracinj; 

4 

CaJliuraphv 

Practieal  training. 
Moch Anical  shops ...-»,,......., 

20 

20 

20 

18 

•••••• 

Cboinical  Kbops 

30 
10 

6 
8 

Tech no-cheniical  shops  and  training  works. . 

'ii' 

14 

It 

Total 

44 

44 

40 

44 

42 

49 

44 

40 

44 

a  Al;;ebra  is  taagbt  only  in  mechanical  classes. 
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HOUBS  OF  STUDY  P£R  WXBK  IN  TRADS  SCHOOLS. 


Salject. 


3kkeepiDg 


Bdgftof  physics 

d«  in  tiie  Joiners*  sectiott 

•ls>  in  tb»  lodUmiUia*  sectioa. 


S 


a  wertcshopa. 


Cl»Me». 


I. 


1 

2 
8 

a 


2 
4 
S 


u 


n. 


1 

2 
2 
3 
2 
2 
2 


3 
2 
2 


4211      *4i 


HL 


2 
2 
3 


4 
1 
1 


5 
24 


i 


43# 


AMEl^TAL  REGULATIONS  FOR  nrDUSTRIAL(a) 
S,  IMPERIALLY  CONFIRMED  MARCH  7,  1888. 

« 

of  tiiese  regulatioiis  was 'to  afford  a  definite  basis  for  dis- 
led  institutious  for  technical  education.  Bo  far,  howev^, 
ve  been  established  under  them.    The  regulations  are  as 

ustrial  schools  for  the  male  population  of  the  empire  are 
nr  the  purpose  of  propagating  in  the  population  middle 
hnical  and  trade  education. 

idle  technical  schools  teach  all  that  is  required  for  mechan> 
t  assistants  to  engineers,  and  the  other  chief  supervisors 

rer  technical  schools,  in  teaching  some  special  branch, 
fledge  required  by  the  immediate  and  direct  supervisors 
f  workmen  in  industrial  works. 

de  schools  teach  the  practice  of  different  trades,  and  give 
e  necessary  for  an  intelligent  system  of  executing  work. 
f  the  above  forms  of  industrial  schools  can  exist  sepa- 
:ether  with  other  similar  schools  of  different  grades  and 
[f,  in  the  general  superintendency,  the  middle  technical 
lined  with  the  lower,  or  with  the  trade  schoolH,  then  such 
of  schools  bears  the  name  of  a  general  industrial  schooL 
rial  schools,  as  far  as  possible,  are  joined  supplementary 
aching  workmen  during  their  unoccupied  hours. 
Lustrial  schools  may  be  joined  with  preparatory  seliools 
education.  In  educational  institutions  of  tbis  kind  the 
eneral  educational  subjects  may  be  done  in  classes  design 
special  studies.  On  the  contrary  the  teaching  of  some 
mbjects  and  practical  work  may  be  begun  Before  iinisliing 
jducational' course  in  the  school,  on  condition,  however, 
diddle  technical  schools  the  teacliing  of  mixed  subjects 
eal  work  do  not  begin  until  the  scholars  have  ended  their 
ition  according  to  the  third  class  of  real  (non-classic)  gym- 


(Frenchf  indwitriel ;  German,  flrcwerfr).  Inclmled  nnrlertliis  term  aro 
micaly  lower  t«M)hiiiea],  and  trade  sclioc^ls.  The  biglier  tecbiitcal 
i>e  taught  in  the  miirersities. 
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[All  industrial  school  joined  with  a  school  of  general  education  can 
not  be  joined  with  industrial  schools  of  other  categories.] 

(7)  The  industrial  schools  are  supported  either  at  the  expense  of  the 
government,  or  of  communes,  or  of  societies,  or  of  private  people.  The 
schools  sui)portcd  by  the  government  treasury  or  requiri?»g  material 
assistance  from  it,  undergo  all  the  rules  promulgated  for  them  by  the 
government,  and  their  teachers  and  scholars  enjoy  all  the  rights  mei- 
tioued  in  the  regulations.  The  government  can  also  grant  such  rights 
to  other  schools  supported  by  communes,  private  i)eople,  etc. 

(8)  The  offerings  received  by  these  schools,  the  payment  for  tuition, 
and  income  through  the  sale  of  articles  made  in  the  school  shops  are 
considered  to  be  the  sole  property  of  the  school.  The  payments  for 
studies  are  generally  to.  be  employed  as  supplementary  to  the  sums 
given  to  the  schools  by  the  government  for  the  salaries  of  teachers  of  the 
corresponding  sections,  for  the  purchase  of  books,  and  at  last  for  assist- 
ing persons  in  destitute  circumstances  who  have  served  or  who  serve 
in  such  schools,  as  well  as  poor  scholars.  The  profit  from  the  sale  of 
articles  is  to  be  chiefly  utilized  for  the  needs  of  the  shoxis. 

(9)  In  industrial  schools  a  predominant  significance  is  given  to  the 
teaching  of  subjects  directly  relating  to  the  specialty  of  the  school,  and 
also  to  graphical  stndies  and  to  practical  exercises  in  the  ways  of  work- 
ing. The  teaching  of  general  educational  studies  is  chiefly  limited  to  a 
repetition  (review)  of  the  programme  passed  in  the  j)reparatory  gen- 
eral educational  school,  with  the  addition  of  such  subjects  only  as  are 
needed  for  the  practical  life  to  which  the  scholars  are  preparing  them- 
selves. 

(10)  The  extent  of  the  course  of  studies  in  industrial  schools,  the 
determination  of  the  studies  entering  the  programme,  and  also  the  time 
which  must  be  employed  for  graphical  studies  and  for  practical  exer- 
cises in  working  are  defined  by  statutes  and  regulations  published  for 
such  schools  conformably  to  their  specialty  and  to  the  local  conditions 
and  requirements.  On  the  same  basis  is  also  established  the  extent  of 
studies  in  industrial  schools,  it  being  observed  that  the  programme  of 
middle  technical  schools  and  that  of  trade  schools  la«ts  not  longer  than 
four  years,  and  the  programme  of  lower  technical  schools  not  longer 
than  three  years.  In  an  industrial  school  joined  with  a  general  ednca- 
tional  one,  the  general  term  of  the  course  must  not  exceed  the  normal 
term  of  studies  of  both  schools.  According  to  this  the  trade  schools 
completing  the  general  education  of  primary  schools,  up  to  the  degree 
of  a  two-class  village  school,  can  not  have  a  course  of  stndies  exceeding 
five  years. 

(11)  Industrial  schools  supported  by  the  government  are  established 
by  order  of  the  minister  of  public  instruction  and  those  supported  by 
other  sources  are  established — the  technical,  by  permission  of  said  min- 
ister; and  the  trade  schools,  by  permission  of  the  curator  of  the  educa- 
tional district.  Technical  schools  arc  controlled  by  the  said  curators, 
and  the  trade  ^nes  by  the  director  of  public  (peasant)  schools. 

(12)  The  industrial  schools  are  allowed  to  accept  scholars  of  all  con- 
ditions and  religions. 

[In  the  schools  supporte<1  by  private  people  limitations  can  be  allowed 
in  this  respect  through  the  permission  of  the  minister  of  public  in- 
struction.] 

(13)  To  enter  trade  schools  one  must  present  a  certificate  of  his  end- 
ing the  course  of  studies  of  primary  schools;  for  entering  the  lower 
technical  school,  the  course  of  studies  of  town  or  district  schools;  and 
for  entering  middle  technical  schools^  a  certificate  of  his  ending  the 
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Studies  of  five  classes  of  real  (non-classic)  gymnasia,  or  of  any  other 
middle  educational  institution,  the  course  of  which  will  be  regarded 
equal  by  the  minister  of  public  instruction. 

(14)  Persons  not  satisfying  the  above  conditions  are  allowed  to  euter 
such  schools  if  they  have  stayed  at  least  two  years  in  industrial  works, 
and  by  their  examination  can  prove  that  they  can  follow  the  course  of 
the  school  in  which  they  wish  to  enter.  Before  accepting  such  persons 
tlie  directors  must  get  information  of  them  from  the  places  where  they 
worked. 

(15)  The  full  programme  regarding  the  entrance  into  such  schools,  as 
well  as  the  regulations  regarding  the  passing  from  class  to  cla43S,  and 
graduating,  is  published  by  the  ministry  of  public  instruction. 

(16)  The  industrial  schools  must  have — a  library,  a  cabinet  of  man- 
uals for  tracing  and  drawing  (where  i)08sible),  a  special  room  for  model- 
ling, and  the  necessary  books  conformable  to  the  specialty  of  the  school. 
Besides  this  the  schools  must  have  the  necessary  facilities  for  practical 
studies,  or  the  possibility  for  such  guaranteed  by  private  industrial 
firms. 

(17)  By  permission  of  the  minister  boarding  schools  may  be  allowed 
at  such  industrial  schools,  provided  they  be  saperin tended  by  the  man- 
agers of  the  latter  schools. 

(18)  The  boarding  schools  are  supported  either  by  the  government 
or  by  payinents  received  from  boarders,  or  by  donations  from  com- 
munes, private  people,  etc. 

(19)  The  formation  of  the  control  and  management  of  boarding  schools 
is  appointed  by  special  ministerial  instructions. 

(20)  In  industrial  schools,  supported  by  the  government^  the  fees 
for  studies  are  defined — for  technical  schools,  by  the  ministry;  for 
trade  schools,  by  the  curator  of  the  educational  district;  for  those  estab- 
lished by  private  means  the  fees  for  studies  are  determined  by  those 
who  6upx)ort  the  schools. 

(21)  The  composition  (personal)  and  the  order  of  managing  indus- 
trial schools  are  defined  by  statutes  published  fox  such  purposes,  con- 
formable to  the  necessities  and  to  the  statutes  existing  for  general  ed- 
ucational institutions  of  an  equal  grade,. 

(22)  The  teachers  of  religion  are  chosen  by  the  school  managers  after 
being  recommended  by  the  local  diocese;  their  appointment  is  con- 
firilied  by  the  curator  of  the  educational  district. 

(23)  The  teachers  of  practical  work  are  taken  from  among  those 
who  by  their  education  have  the  right  to  occupy  the  place  of  teachers 
in  real  gymnasia.  For  .trade  schools  the  teachers  of  general  educa- 
tional studies  are  taken  from  among  those  who  have  received  a  tech- 
nical or  artistic  education ;  the  teachers  of  technical  studies,  technical 
tracing,  and  teachers  of  practical  work,  from  among  those  who  have, 
at  least,  graduated  from  middle  technical  instit.utions. 

(24)  The  teachers  of  religion,  of  mixed  studies,  of  tracing  and  draw- 
ing, in  the  laboratory,  and  the  masters  having  the  title  of  mechanics  are 
considered  to  be  in  active  government  service.  The  masters  not  hav- 
ing such  titles,  and  also  teachers  of  modelling,  gymnastics^  music,  and 
dancing,  in  schools  where  these  subjects  are  taught,  are  simply  hired. 

[On  the  recommendation  of  the  superintendent,  approved  by  the  cu- 
rator of  the  educational  district,  all  the  teachers  may  be  private;  i.  e.^ 
hired.] 

(25)  For  increasing,  general  educational  knowledge  and  for  the  pur- 
pose of  forming  experienced  technical  school  teachers,  such  schools 
may  have  supernumerary  teachers. 

S.  Ex.  66 31 
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(26)  Teachers  of  technical  schools  are  appointed  for  service  by  the 
rnles  exisring  tor  non-classic  gymnasia,  and  the  trade  teachers  by  those 
existing  tor  town  schools. 

(27)  The  Rupemamerary  teachers  and  master  teachers  in  technical 

SC 
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l,2r)0,  and  1,500  rubles  ($414.76,  $497.70,  $691.25,  and  $.^29.50)  in  hnrer 
technical  schools;  each  of  these  salaries  is  given  for  twelve  less^ms  a 
week,  for  fifteen  hours  in  directing  the  gi*aphical  studies,  for  twenty 
hours  in  laboratory  work,  and  for  twenty-five  hours  in  practical  work 
in  the  shops,  with  a  deduction  for  the  hours  which  were  not  occupied 
conformable  to  the  salary. 

(28)  Those  re  entering  the  service  as  teachers  in  technical  schools 
receive  at  the  beginning  the  lowest  salary,  and  only  after  five  years' 
service  in  the  same  school  can  it  be  increased.  The  next  salaiies  are 
given  to  those  who  have  served  more  time  in  the  school,  and  have  dis- 
played a  useful  service. 

(29)  For  additional  lessons  or  hours  in  technical  schools  the  teachers 
receive  an  additional  pay,  which  in  middle  technical  schools  is  calcu 
latcd  at  75  rubles  ($41.48)  a  year  for  each  general  educational  study,  at 
60  rubles  ($3.*J.18)  for  each  gi'ai)hical  study,  etc. 

(:0)  Teachers  of  trade  schools  supported  by  the  government  receive 
a  renumeration  for  teaching  according  to  the  number  of  hours  occupied 
by  them  during  the  week ;  the  lessons  of  religion  and  of  special  sciences 
are  paid  at  50  rubles  ($27.65)  for  a  yearly  hour,  and  the  general  educa- 
tional lessons  at  40  rubles  ($22.12),  the  payment  for  practical  work 
being  25  rubles  ($13.83)  for  the  yearly  hour. 

(31)  In  each  lower  and  middle  technical  school  with  one  or  two 
specialties  there  is  appointed  one  8ui)ervisor,  the  middle  school  with 
three  specialties  has  two  supervisors,  and  the  general  technical  school 
has  f<mr  of  them  who  are  chosen  from  among  the  teachers.  Such  su- 
j)ervisors  must  assist  the  school  authorities  iu  controlling  the  conduct 
and  success  of  scholars,  and  must  also  replace  absent  teaehers. 

(32)  On  combining  several  middle  technical  schools,  in  each  of  its 
sections  is  appointed  a  special  person  for  controlling  and  teaching  the 
spettialty  appertaining  to  such  section. 

(33)  in  industrial  schools,  in  case  of  need,  doctors  maybe  appointed 
by  the  curator  of  the  educational  district,  while  in  trade  schawls  they 
may  be  chosen  by  the  inspector  and  appointed  by  the  director  of 
public  schools. 

(34)  At  industrial  schools,  conformable  to  the  grade  and  the  num- 
ber of  their  teachers,  there  may  be  formed  pedagogical  councils  and 
household  committees  on  regulations,  which  exist  for  other  schools  of 
the  same  standing. 

(35)  At  industrial  schools  there  maybe  appointed  positions  of  hon- 
orary curat4)rs,  and  in  trade  schools  honorary  insi>ectors. 

(30)  Thase  schools  have  the  riglit  to  have  a  seal  engraved  with  the 
government  armories  and  the  name  of  the  school,  to  procure  realties  and 
accept  all  sorts  of  gifts,  and  to  get  from  abroad  articles  of  art,  etc.,  ex- 
em])  ted  from  duties. 

(37)  Arrests,  etc. 

(3S)  Persons  teaching  in  government  industrial  schools  are  pen- 
sioned according  to  their  grades. 

(30)  Gra^luates  of  middle  fourth-class  technical  schools  receive  the 
name  of  tcchno-mechanic,  conformable  to  the  specialty.    Graduates 
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of  such  of  these  schools  as  have  a  course  of  studies  of  two  or  three 
years  get  the  above  name  only  after  having  served  two  or  three  years 
in  mdustrial  works. 

(40)  Those  receiving  the  name  of  techno-mechanic,  if  they  have  no 
other  higher  rights,  receive  the  title  of  honorable  citizen,  and  also  the 
right  to  enter  higher  technical  schools  of  a  corresponding  uature. 

(41)  The  graduates  of  middle  technical  schools,  if  they  did  uot  pos- 
sess higher  rights  before  entering  these  schools,  have  in  regard  to  title 
and  conscription  the  same  rights  as  those  graduating  from  uiiddle  gen- 
eral educational  institutions.  The  graduates  of  lower  U^chuical  and 
also  of  trade  schr>ols  receive  the  rights  given  to  persons  of  a  corre- 
sponding education. 


ohapt;er  IX. 


PRESENT  STATUS  OF  INDUSTRIAL  EDUCATION  IN 

SCANDINAYIAN  COUNTRIES. 
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CHAPTER    IX. 

FEESEHT  STATUS  OF  DTBUSTRIAL  EDUCATION  IV  SGAHDOTAVIAN 

GOUHT&IES. 

Trade  schools  have  not,  as  yet,  attained  great  importance  in  Scandi- 
navian countries.  Outside  the  trade  departments  of  some  of  the  tech- 
nical schools  but  few  exist,  and  those  are  still  in  their  infancy.  Among 
artisans  there  is  a  strong  opposition  to  the  ordinary  trade  school;  but 
the  general  opinion  among  educators  and  others  favors  them,  and  almost 
every  employer  finds  youths  who  have  graduated  from  trade  schools 
superior  both  as  artisans  and  as  men.  The  most  important  trade  schools 
are  those  for  weaving  in  Sweden;  schools  for  wood  carvers  and  one  for 
mechanics  in  Korway;  and  schools  for  shoemakers  and  watchmakers 
in  Denmark.  A  number  of  new  schools  are  spoken  of,  and  some  are 
soon  to  be  opened. 

Of  much  greater  importance,  as  yet,  than  the  trade  schools  in  the 
industrial  life  of  the  Scandinavian  countries  are  the  technical  schools, 
of  which  (not  including  technological  institutes)  Norway  has  14,  Swe- 
den 34,  and  Denmark  82.  All  of  these  schools  receive  support  from  the 
governments  of  their  respective  countries.  They  are  for  the  greater  part 
evening  schools,  and  have  as  their  chief  object  the  technical  education 
of  artisans,  though  a  few  of  them  offer  facilities  for  general  academic 
studies,  A  few  have  trade  departments,  but  most  of  them  are  content 
to  give  theoretical  instruction  in  the  trades,  leaving  it  to  the  pupils  to 
obtain  manual  skill  in  the  shops.  The  greatest  attention  is  paid  to 
drawing  of  all  kinds,  especially  trade  and  mechanical  drawing.  The 
great  majority  of  the  pupils  of  these  technical  schools  are  working 
already  at  some  trade.  Employers  are  obliged  sometimes  to  send  the 
youths  who  work  for  them  to  these  schools;  others  are  glad  to  pay  their 
fees,  and  encourage  all  to  attend. 

It  was  observed  that  nearly  every  foreman  of  a  shop  was  a  graduate 
of  some  technical  school.  Some  idea  of  the  importance  given  these 
schools  in  Scandinavian  countries  may  be  gathered  from  the  fact  that 
in  Denmark  alone,  with  its  2,500,000  inhabitants,  about  10,000  pupils 
attend  technical  schools  every  year. 

Next  in  importance  to  the  technical  schools  are,  in  Norway  and  Den- 
mark, the  so-called  schools  of  home  industry,  their  task  being  the 
revival  of  home  industry  among  the  country  population  by  teaching 
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the  men  to  do  such  carpenter  and  blacksmith  work  as  may  be  useful  to 
tbe  farmer,  and  the  women,  weaving,  spinning,  etc.,  and  also  different 
kinds  of  ornamental  work  for  those  who  desire  it.  These  schools  are 
ropfsirded  as  productive  of  great  economic  results,  in  inany  cases  en- 
abling country  laborers  to  double  their  income  during  the  winter  months. 
In  Denmark  no  less  than  500  schools  of  home  industry  exist,  generally 
in  connection  with  other  schools,  and  are  supported  by  400  societies  for 
the  promotion  of  home  industry,  and  in  part  by  the  government. 

In  Sweden  few  schools  of  this  kind  exist,  as  home  industry  has 
always  flourished  in  that  country,  and  skill  in  all  kinds  of  manual  work 
has  been  transmitted  from  generation  to  generation. 

The  manual  training  schools  (sloid  schools)  play  a  great  part  in 
Scandinavian  education.  In  Norway  manual  training,  or  sloid,  is  yet 
in  its  beginning,  having  been  introduced  principally  in  higher  private 
schools,  but  after  January  1,  1892,  will  become  obligatory  in  all  public 
schools  throughout  the  country. 

In  Sweden  the  manual  training  departments  are  nearly  all  in  pub. 
lie  schools  of  a  lower  grade.  The  higher  schools  teach  manual  training 
to  a  very  limited  extent.  There  are  also  a  number  of  schools  in  Sweden 
where  manual  training  only  is  taught. 

In  Denmark  instruction  in  home  industrial  work  seems  to  have  taken 
the  place  of  sloid  in  most  of  the  public  schools;  the  latter  is  found  only 
in  schools  of  a  higher  grade  (about  00  in  all). 

As  to  the  real  aim  and  purpose  of  instruction  in  sloid  there  is  even 
at  this  date  considerable  difference  of  ojiinion  among  educators  in 
Scandinavian  countries.  Although  its  very  practical  results  are  obvious^ 
and  nianufactuiers  and  other  employers  are  enthusiastic  over  these 
schools  because  they  furnish  youths  who  possess  more  manual  skil] 
combined  with  considerable  technical  insight  than  those  who  have 
not  enjoyed  the  same  advantage,  still  this  is  by  others  regarded  simply 
as  an  incidental  advantage,  and  not  that  which  gives  sloid  its  real 
worth. 

The  prevalent  belief  that  the  so-called  Kaas  system  is  the  one  accord- 
ing to  which  all  manual  training  is  conducted  in  Scandinavian 
countries  is  erroneous.  Each  country  has  its  own  system,  and  nearly 
every  large  school  some  peculiar  feature  of  its  own.  Thus  in  XJpsal 
shoemaking  is  a  part  of  the  instruction,  in  Gothenburg  tinsmiths'  work, 
etc. 

The  higher  schools  in  Korway,  where  manual  training  is  obligatory 
and  occupies  a  part  of  the  time  which  would  otherwise  be  given  to  the 
usual  studies,  have  the  book  work  to  be  accomplished  in  a  year's  course 
fixed  by  law.  Inquiry  has  shown  that  in  order  to  introduce  manual 
training  the  time  for  the  ordinary  studies  had  to  be  shortened  by 
two  or  more  hours  a  week  in  several  schools,  yet  no  difficulty  had  been 
experienced  in  doing  as  much  book  work  as  formerly  and  in  doing  it  as 
well.    This  was  the  case  in  some  schools  where  inquiry  was  made. 
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directors  of  these  schools  all  agreed  that  in  some  cases  manual 
ling  had  the  effect  of  making  a  student  more  proficient  in  book 
:.  It  is  further  believed  that  manual  training  has  a  wholesome 
ence  on  mental  work  in  general,  in  this  that  it  stimulates  the  fac- 
s  besides  effecting  a  more  harmonious  development.  Most  schools 
to  have  their  manual  training  departments  extended.  Only  in  one 
was  manual  training  spoken  of  with  indifference  and  looked  upon 
meficial  only  as  taking  the  place  of  gymnastics.  In  no  case  was  it 
rded  as  detrimental  in  any  way  to  proficiency  in  study, 
wing,  knitting,  mending,  and  various  kinds  of  needlework  have 
taught  in  every  girls'  school  in  the  Scandinavian  countries  for  a 
t  number  of  years.  Embroidery  and  finer  needlework,  however, 
:aught  only  in  private  schools.  In  Sweden  an  attempt  is  also  being 
e  to  introduce  cooking  courses  into  the  public  schools,  but  so  far 
poor  success  as  the  attendance  is  not  obligatory, 
the  folk  schools  the  pupils  receive  instrmction  for  four,  eight,  and 
I  twelve  hours  a  week  for  seven  years  in  sewing  and  industrial 
{.  In  the  higher  private  schools  the  same  instruction  extends  over 
riod  of  from  ten  to  fourteen  years,  and  is  in  most  cases  obligatory, 
le  aim  in  the  public  schools  is  to  enable  the  pupil  to  make  and  mend 
)wn  clothing,  and  to  teach  her  various  kinds  of  housework.  There 
IS  to  be  but  one  opinion  as  to  the  results  of  this  kind  of  instruc- 
,  viz.,  all  agree  that  they  are  excellent,  and  that  especially  among 
poorer  classes  the  ability  in  different  sorts  of  handiwork  and  the  eco- 
ical  and  orderly  habits  the  girls  bring  with  them  from  school  are  of 
t  moral  and  economic  importance.  Usually  the  girls  on  leaving 
*ol  are  competent  enough  to  do  sewing  of  all  kinds,  plain  dress- 
ing and  other  similar  work,  with  some  skill.  The  training  they 
Lve  is  thorough  and  systematic,  and  many  attain  a  degree  of  pro- 
ncy  that  enables  them  to  earn  a  living  by  this  kind  of  work,  with- 
seekiug  special  instruction  out  of  school.  Constant  improvement 
netliods'  is  made,  and  only  specially  trained  and  experienced 
hers  are  employed. 

)r  the  benefit  of  those  who  wish  further  training  in  the  kinds  of 
^  above  leferred  to  the  Scandinavian  countries  have  so  called  in- 
rial  schools  for  women,  generally  private  enterprises,  though  some 
bem  receive  state  aid.  In  addition  to  teaching  sewing,  dressmak- 
etc.,  these  schools  have  made  great  efforts  to  revive  the  interest  in 
(v^eaving  and  lace  making.  Their  success  has  far  surpassed  expec- 
m,-and  it  is  predicted  that  owing  to  their  influence  home  industry 
flourish  in  the  Scandinavian  countries  as  never  before.  Some  of 
e  schools  offer  courses  in  languages,  bookkeeping,  etc.,  and  do 
h,  it  is  claimed,  to  better  the  economic  and  social  position  of 
len. 

lie  number  of  graduates  in  trade,  technical,  and  industrial  schools 
le  Scandinavian  countries,  and  the  per  cent,  who  go  out  as  graduates 
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and  non-gradaates  into  the  oocapations  for  which  they  have  been  fitted, 
are  as  follows: 


GRADUATES  OF  SCHOOLS  IN  NOBWAT. 
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Trads  tchooU. 

SkirnQordni  school  for  mechanios 

Art'itdal  school  of  carpentry 

Scitju  Rchool  of  carpentry < 

Dt)vre  Hi-iicNil  of  w<mmI  earring 

KJenterTik  mImwI  of  wood  OMnrlng , 

T^ehnieal  tdU>»2f . 

TmncHvlem  teehoical  school 

Berj^eD  tM^liDical  sc^houl , 

Chrhitiania  Uwbnieal  achool 

JniuttritU  iehooU, 

ChriatiaDia  industrial  aohool  for  wonKm 

LrvHngt*r  induMtrial  nchool  for  women 

OfMtJul  Indnstriul  school  for  women? 

Frolich  industrial  school 
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GRADUATES  OF  SCHOOLS  IK  SWEDEN. 


Bor&a  school  of  weaving 

Ltitininj;  schriol  of  weaving; 

Eskihitana  school  for  met^  werkerb 

Teeknieal  sekocU, 

(Vehro  technical  school  (fonr  years,  1888-1801) 

Norrkjopinjr  u^chnlcjil  school  (foury<<ar«,  1888-1891) 

llahmi  UH;hnical  Nohool  ^fimr  Vfars,  1K88-1HII1) 

Boris  technical  school  (four  years,  1888-1891) 
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GRADUATES  OF  SCHOOLS  DT  DENMARK. 


Tradd  ichooU. 

School  for  shoemakers  (three  years) 

School  for  watclmiakera  (throe  years) , 

Technical  tehooU. 

Department  of  painting.  Copenhagen  teclmioal  school 

Deiinrtnient  for  metal  workers.  Co|ienha;;en  technical  school 

l>i'}»urtiiit^ut  of  painting,  UdeoHO  tochuical  school .... 

Department  of  paintisg,  Aarhuna  technical  school 
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MANUAL  TRAESriNG  IS  SWEDEN. 

In  his  address  before  the  mannal  training  congress  at  Mnnich  in 
1888  the  celebrated  Salomon,  director  of  the  seminary  at  Naas,  gave 
a  brief  outline  of  the  development  of  sloid  as  an  educational  factor  in 
Swedish  schools.    He  said : 

The  work  of  introducing  sloid  instruction  in  the  Swedish  schools,  in 
ac!Cordance  with  present  principles,  had  its  beginning  in  the  year  1872; 
in  which  year,  also,  was  founded  the  sloid  school  at  Niias.  In  those 
lirst  years  the  movement  was  restricted  to  the  establishment  of  inde- 
pendent schools  and  to  the  introduction  of  sloid,  as  a  special  bnuich 
of  instruction,  into  a  number  of  common  schools. 


■^ 


is: 
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the  year  1877  the  Swedish  sloid  instrtiction  reached  a  new 
>f  progress,  when  the  diet,  at  the  snggestion  of  the  government, 
lined  to  appropriate  an  annual  subvention  of  75  crowns  (920.10) 
Ihe  state  treasury  for  t^e  benefit  of  ev^y  common  scnool  in 
sioid  instruction  for  boys  should  be  introduced. 

^r  giving  due  credit  to  Minister  F.  F.  Oarlsson  for  the  successful 
iplishment  of  this  work  Director  Salomon  continued: 

was  estimated  that  this  allowance  of  75  crowns  (•20.10)  would  be 

to  200  schools;  but  it  is  evident  that  this  estimate  was  much  too 

I,  since  there  are  now  more  than  1,000  schools  which  are  entitled  to 

award*    With  the  exception  of  the  common,  schools  in  Gothenburg 

id  instruction  is  everywhere  elective. 

[n  Gothenburg  sloid  is  reserved  for  pupils  of  the  fourth  school  year 
Itlie  common  i^chools.  About  2,000  boys  have  taken  this  course.  The 
\\A  teaching  is  given  to  20  different  divisions,  each  of  which  includes 
to  19  pu{)i&  There  are  13  carpentry  divisions,  5  divisions  for  iron 
irk,  and  1  each  for  x)a6teboard  work  and  painting.  Each  pupil  re- 
tires 7  hours'  Instruction  in  sloid  per  week.  This  is  given  by  master 
Workmen.  •  •  • 
In  1887  the  city  appropriated  22,200  crowns  ($5,949.60)  for  this  in« 
:^mction,  to  which  the  state  added  the  sum  of  3,750  crowns  (81,005). 
A.S  long  ago  as  the  year  1875  sloid  was  introduced  as  an  elective  si)e- 
cialty  into  the  common  school  teachers'  seminary  at  Garlstad,  and  in 
tlie  fall  of  this  year  (1888)  it  is  proposed  to  bring  it  into  the  common 
School  teachers'  seminaries  at  Lund  and  at  Heruosand* 

From  the  common  schools,  as  a  x)oint  of  departure,  the  sloid  instruc- 
tion has  extended  little  by  little  to  other  educational  establishments; 
^nd  so,  within  recent  years,  the  opportunity  has  been  given  to  the 
pupils  of  many  of  the  higher  institutions  of  learning  (both  gymnasia 
and  private  schools)  to  receive  sloid  instruction  at  stated  hoiirs  every 
\reek. 

Large  numbers  of  teachers'  associations  have  declared  themselves  in  I 
favor  of  this  idea.  At  the(twellth)  general  council  of  teachers  atGoth-  - 
enburg  in  1887  the  question  for  discussion  was,  ^^  Should  sloid  instiiic-  | 
tion  be  introduced  into  teachers'  seminaries  generally;  and,  if  so,  in  ;,' 
what  way  and  under  what  formf  On  motion  of  Principal  Carlssou,  ^ 
son  of  the  former  minister,  F.  F.  Oarlsson,  the  following  resolution  was  ; 
adopted:  f 

^  In  consequence  of  the  experience  accumulating  on  many  sides  the  ^ 
teachers'  council  holds  it  to  be  indisputable  that  forthw  experiments ) 
should  be  made  in  introducing  sloid  instruction  into  the  general  teach- ' 
ers'  seminaries.    The  sloid  teaching  should  form  an  elective  specialty^ 
and,  at  first,  wood  sloid  only  should  be  taught  (cabinetmaking  and  q/ 
little  turning)."  ,f 

It  deserves  mention,  as  of  special  significance,  that  in  recent  yean 
tioid  has  also  been  introduced  not  only  into  the  higher  schools  fd 
boys,  but  into  a  number  of  girls'  schools  and  mixed  schools.  ' 

From  a  hygienic  point  of  view  sloid  instruction  for  girls  has  betf 
advocated.    The  so-called  people's  high  schools  (the  seminaries  for  tf 
country  population)  have  begun  to  introduce  the  sloid;  and  in  t| 
universities  at  Upsal  and  Lund  sloid  rooms  are  fitted  up  for  the  ul 
of  students. 

The  education  of  the  teachers  is  provided  for,  partly  through  couiitf 
held  in  the  several  x>rovinces,  partly  through  means  of  the  sloid  sef 
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nary  at  Naas,  where  every  year  great  numbers  of  male  and  female 
teachers  receive  free  instruction.  Those  male  and  female  teachers 
who  are  installed  over  the  common  schools  receive  a  subsidy  fromtiie 
provincial  treasuries,  and  can  travel  on  the  state  railroads  to  and  from 
the  seminary  at  reduced  fares. 

As  regards  the  principles  of  sloid  instruction  in  the  Swedish  schools 
a  distinction  is  commonly  made  between  pedagogic  and  practical 
school  sloid.  This  last  is  now  practised  in  a  few  schools  only— as  in 
the  Practical  Work  School  at  Stockholm,  the  Institute  of  Reformation 
at  Hall,  and  in  certain  common  schools  in  the  provinces  of  Stockholm 
and  Carlscrona.  The  object  of  sloid  teaching  here  is  to  enable  thechil- 
dren  to  acquire  dexterity  and  skill  in  making  certain  specified  objects. 
This  plan,  therefore,  places  the  school  in  servitude  to  sloid  instruction; 
whereas  at  Naas,  and  elsewhere  in  Sweden,  for  the  most  part,  peda- 
gogic sloid  instruction  provides,  first  of  all,  a  means  of  development 
for  the  children,  and  thereby  serves  primarily  for  their  education. 
Not  skilled  labor,  but  the  exercise  itself  is  here  the  chief  object.  Since, 
therefore,  sloid  instruction  is  here  placed  in  the  service  of  education, 
th^s  instruction  must  be  made  available  for  the  pedagogic  education  of 
the  teachers  who  are  in  a  position  to  prevent  what  is  designed  to  be 
merely  a  means  from  being  confounded  with  the  end. 

Formerly  artisans'  sloid  instruction  prospered  fairly  well  in  the  com- 
mon schools;  but  of  late  years  this  form  of  instruction  has  become  less 
popular,  so  that  in  Gothenburg,  where  this  "practical  school  sloid"  baa 
had  its  strongest  fortress,  they  are  earnestly  endeavoring,  as  I  have 
already  pointed  out,  to  direct  it  in  a  purely  pedagogical  course. 

From  all  these  indications  it  is  apparent,  therefore,  that  sloid  instruc- 
tion in  Sweden  is  having  a  successfdl  development,  both  quantitative 
and  qualitative,  and  corporeal  labor  will  be  annually  introduced  into 
hundreds  of  schools.  The  interest  in  this  instruction  reaches  to  ever- 
widening  circles.  For  the  advantage  of  a  wise  and  generous  educa- 
tion, adapted  to  the  times  in  which  we  live,  may  it  continue  to  extend. 

At  the  close  of  the  year  1890  there  were  in  Sweden  1,392  schools 
into  which  manual  training  had  been  introduced.  These  schools  re- 
ceived state  aid  to  the  amount  of  103,067.78  crowns  ($27,622.17).  Be- 
sides, the  state  appropriates  20,000  crowns  ($5,360)  annually  to  8upx>ort 
this  instruction  in  various  districts.  From  other  sources  these  schools 
derive  a  revenue  of  200,000  crowns  ($53,600)  a  year. 

To  the  above  number  must  be  added  about  200  institutions  which, 
within  the  year  1891,  adopted  manual  training — state  schools,  private 
schools,  several  sloid  schools,  and  public  schools. 

MANUAL  TKADTING   m  DENMARK. 

In  Denmark  there  existed  for  many  years  prior  to  1883  a  form  of 
educational  hand  labor  styled  "home  industry,"  of  which  the  Danish 
teacher,  Glauson-Kaas,  was  a  prominent  advocate  and  champion. 

Owing  to  dififerences  of  opinion  between  this  remarkable  man  and 
the  secretary  of  the  Central  Association  of  Home  Industry  (concern- 
ing the  utility  of  manual  training  as  a  means  of  inteUectual  disci- 
pline) the  partisans  of  each  polemic  fell  into  a  violent  conflict,  and  as 


CHAP.   IX. — INDUSTRIAL  EDUCATION  IN   SCANDINAVU.       493 

[« result  the  moyement  came  to  a  stand  and  even  showed  umnistakable 
Bgns  of  retrogression.  At  this  juncture  Prof.  Mikkelsen^  whose  sys- 
tem of  teaching  is  regarded  by  Herr  Schenckendorff  with  great  admi- 
ration, and  in  respect  to  thoroughness  the  nearest  to  perfection  of  any, 
exerted  bis  influence  as  a  pacificator. 

Prof.  Mikkelsen,  now  director  of  the  sloid  school  at  Copenhagen,  as 
a  delegate  from  Denmark,  made  an  address  before  the  eighth  German 
Kanual  training  congress  upon  the  progress  of  Danish  sloid,  in  the 
course  of  which  he  referred  only  by  indirect  allusion  to  the  unprofit- 
able controversies  that  had  been  waged  between  the  rival  factions. 
He  merely  said: 

It  will  be  needless  for  me,  in  this  presence,  to  go  into  the  early  his- 
tory of  the  work  school  movement,  as  it  was  conducted  in  former  years 
^y  Clauson-Kaas,  and  so  zealously  and  energetically  promoted  by  him 
and  his  friends.  This  history  is  so  well  known  in  Germany  that  I  can 
add  nothing  new  concerning  it.  I  remark  only  that  the  present  aims 
of  oar  sloid  teaching  follow  other  lines  than  those  which  the  home  in- 
diistry  experiment  of  Clauson-Kaas  had  in  view. 

As  this  address  contains  a  succinct  account  of  sloid  instruction  as 
puKued  in  Denmark  its  salient  points  are  here  reproduced : 

In  reviewing  this  new  order  of  things  in  Denmark  I  must,  in  a 
Hide  fashion,  begin  with  my  own  undertaking.  Yet  this  shall  not 
deter  me  from  giving  you  a  wholly  objective  picture  of  the  develop- 
inent  and  condition  of  sloid  instruction,  as  well  as  of  the  system  pur- 
sued by  me.  I  shall  endeavor,  however,  to  exclude  from  my  report 
everything  of  a  i)olemical  nature. 

After  1  had  labored  for  the  cause,  with  voice  and  pen,  for  a  series  of 
years,  in  1883  I  established  the  first  genuine  sloid  school  in  Denmark 
at  Kestved,  where  I  was  then  the  principal  of  a  technical  school.  In 
tJie  year  1885  I  went  to  Copenhagen,  founded  there,  at  my  own  expense, 
a  sloid  school,  and  began  to  work  for  the  promotion  of  sloid  by  means  of 
strenuous  agitation,  not  only  in  Copenhagen,  but  everywhere  through- 
<>ut  the  country. 

At  the  beginning  Of  the  school  year  1885  Herren  Slomann  and 
'finkel-Hom,  who  had  founded  a  new  Latin  and  real-school,  prepared 
to  incorporate  sloid  as  an  obligatory  study  in  the  plan  of  instruction 
^n  their  school.  In  this  school,  as  everywhere  else  in  Denmark  at 
Present  (with  the  exception  of  two  schools),  the  system  of  teaching 
Revised  by  me  is  adopted.  Wherein  this  system  consists  I  will  ex- 
plain further  on. 

in  the  spring  of  1886  the  Danish  Sloid  Society  was  founded  at  my 
^ggestion,  whose  aim  is  to  secure  the  introduction  of  pedagogical 
^loid  into  both  the  higher  and  lower  schools  of  the  country.  The 
8tate  immediately  placed  6,000  crowns  ($1,608)  at^our  disposal  for  the 
benefit  of  the  society,  and  at  the  same  time  I  began  to  give  instruc- 
tion to  teachers. 

Soon  after  this  I  bought  a  large,  convenient,  and  well  located  build- 
ing, in  which  I  fitted  up  a  sloid  school  for  teachers.  Here,  in  August 
1886,  was  established  the  first  vacation  course  for  teachers,  which  was 
attended  by  24  male  teachers  and  some  female  teachers.  The  attend- 
ants on  this  course  were  from  Copenhagen  and  other  parts  of  the 
country. 
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At  the  beginning  of  the  school  year  1886  aloid  was  introduced  in 
an  exfteri mental  way  in  the  Latin  school  at  Frederieksborg.  At 
the  same  time  sloid  was  taken  up  in  six  private  Latin  and  real- 
schools  in  Copenhagen,  from  whence,  in  the  course  of  the  school  year, 
it  found  admission  to  three  more  institutions.  The  cause  of  sloid 
steadily  won  new  friends,  and  in  educational  circles  people  began  to 
make  experiments  and  think  earnestly  couceruing  the  matter. 

In  July  and  August  1887  was  held  the  second  teachers'  course  in 
my  sloid  teachers'  school,  and  this  was  attended  by  41  m^e  and  fe- 
male  teachers. 

The  extension  of  sloid  instruction  has  gone  steadily  forward  until 
now;  and,  up  to  the  present  time,  sloid  has  been  introduced  into 
11  Latin  schools,  13  real-schools,  4  people's  high  schools,  1  village 
school,  3  children's  homes,  and  2  asylums.  Many  more  yet  will  intro- 
duce it  during  the  current  ye^r.  Finally,  there  are  besides  4  inde- 
pendent sloid  schools  in  Denmark.  Some  classes  also  in  the  common 
school  will  be  experimentally  taught  sloid  exercises. 

At  first  sloid  was  taught  only  to  the  older  boys,  afterwards  to  bojB 
from  10  to  11  years  of  age.  Later  it  came  to  be  more  and  more  the  prac- 
tice to  begin  instnietion  in  wood  sloid  with  boys  in  their  seventh  year. 
Originally,  participation  in  sloid  instruction  was  almost  everywhere 
optional;  now  it  is  almost  ever^^where  obligatory,  and  the  people  are 
well  satisfied  to  have  it  so.  In  the  people's  high  school  alone  (in  conse- 
quence of  the  nature  of  this  school)  does  it  remain  elective. 

At  the  teachers'  courses  (of  which  four  of  six  weeks'  duration  will  be 
annually  held  at  my  sloid  teachers'  school)  instruction  will  be  given 
in  wood  sloid  in  connection  with  drawing.  Then  a  series  of  lectures  will 
be  conducted  here.  These  pertain  in  part  to  pedagogical  and  phyjsiolog- 
ical  subjects,  and,  in  i)art,  to  working  tools  and  the  knowledge  of  ma- 
terials. This  summer  two  teachers'  courses  have  been  held — ^from  tlie 
beginning  of  June  to  the  middle  of  July  and  from  that  time  till  the 
end  of  August. 

The  state  supports  this  movement  for  the  education  of  the  teacbers; 
and,  duiing  the  piist  fiscal  year,  the  state  has  contributed,  througbtbe 
Danish  Sloid  Society,  14,400  crowns  ($3,859,20)  for  the  furtherance  of 
the  catise.  The  education  of  the  teachers  continues  through  three  or 
four  consecutive  six  weeks'  courses,  or  a  single  course  of  six  mouths' 
dtiration. 

It  is  griidually  becoming  clear  to  us  that  if  sloid  is  to  exert  tbe  in- 
fi uence  we  wish  it  must  sest  on  the  same  basis  as  the  other  specialties 
of  the  school. 

The  price  of  tuition  is  not  nniform,  but  ranges  from  2^  to  5  crowus 
(67  cents  to  $1.34)  per  year.  Children  are  allowed  to  keep  as  their  own 
the  articles  they  make.  The  hours  of  instruction  vary  from  one  to 
four  per  week. 

Teachers  and  school  directors  are  everywhere  well  disposed  toirard 
the  cause.  Only  exceptionally  here  and  there  does  one  meet  an  avowed 
opponent.  But  all  have  reat;hed  the  conviction  that  we  have  in  sloid 
a  valuable  means  of  education.  But  the  higher  and  lower  schools 
here  are  not  ecjually  devoted  to  the  cause.  While  the  first  aresab- 
stantially  unanimous  in  favoring  the  introduction  ol  sloid,  there  is 
much  hesitation  on  the  p«art  of  the  lower  schools  to  adopt  it.  This  will 
disap])ear  with  time.    Public  opinion  is  unequivocally  friendy  to  sloid. 

Artisans  hesitiited  at  first,  but  they  already  begin  to  regard  tbe 
matter  with  approval.     Physicians   are  its  most  zealous  advocdte& 
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Ttey  look  upon  sloid  as  a  means  by  which  the  evil  effect  of  the 
sedentary  habits  incidental  to  the  ordinary  school  may  be  successfully 
counteracted.  It  is  hoped,  also,  that  we  have  therein  a  means  for  pre- 
ventiug  the  development  of  evil  impulses. 

In  general  the  communal  authorities  do  not  yet  understand  the  ^eat 
Bijfniticance  of  sloid.  Only  three  communes  have  voted  subsidies  for 
the  introduction  of  sloid,  and  a  fourth  (Copenhagen)  determined,  two 
years  a^ro,  that  one  of  the  classes  might  receive  sloid  instruction  in 
my  school  for  two  hours  per  week,  during  school  hours. 

Following  out  the  suggestion  and  wish  of  Ilerr  Schenckendorff,  who 
Tisited  meat  Copenhagen  this  year,  I  proceed  now  to  set  forth  the  dis- 
tinctive features  of  my  system.  I  am  far  from  affirming  that  this  sys- 
tem is  of  unique  excellence;  but  I  may  say  that,  in  the  leading  iutel- 
lectnal  circles  of  Denmark,  it  is  acknowledged  to  be  correct  in  theory 
as  well  a«  in  practice. 

The  word  sloid  is  of  ancient  northern  origin,  and  in  Deumark  it  has 
come  to  signify  manual  labor  in  the  service  of  education. 

The  reasons  which  led  to  the  formation  of  the  Danish  sloid  system 
nay  be  stated  as  follows: 

If  manual  labor  is  to  subserve  the  interests  of  education  and  of  the 
school  by  the  means  of  sloid,  the  system  should  have  reference  to  the 
development  of  the  child's  mental  powers  in  those  directions  that  ajre 
Dot  provided  for  by  the  system  of  theoretical  instruction.  It  is  believed 
that  through  practical  labor  the  special  capacities  of  the  child,  especi- 
ally the  faculties  of  observation  and  taste,  may  be  unfolded  in  a  wholly 
difl'crent  manner  from  that  wliich  is  possible  by  theoretical  instruction 
alone. 

The  many  different  objects  which  the  child  takes  in  hand  and  brings 
before  the  eye — ^which  it  must  work  with,  and  which  it  must  make  ac- 
cording to  specified  models  and  drawings — ^lead  very  systematically  to 
the  education  of  the  faculties  of  observation  and  comparison,  and  com- 
pel the  thoughtful  attention  of  the  pupil.  The  child  is  restricted  to 
the  making  of  a  particular  object,  or  of  its  single  parts  when  it  would 
not  otherwise  be  able  to  construct  anything  worth  mentioning;  accord- 
ingly, it  learns  thereby  to  concentrate  its  thoughts  upon  one  specific 
object  of  s(mie  kind. 

As  a  result  of  the  work  the  finished  object,  with  its  faults  and  im- 
perfections, leads  the  child  to  the  correction  of  his  exercises,  and  so 
teaches  him  the  elements  of  criticism  of  manual  labor.  Wlioever  has 
concerned  himself  much  with  sloid  must  have  noticed  what  patient 
trials  are  requisite  (so  foreign  to  a  child's  nature)  to  overcome  all  the 
difficulties  that  pertain  to  the  handling  of  mateiials  and  the  different 
working  tools. 

The  speaker,  in  summing  up  the  advantages  of  sloid  as  an  educa- 
tional agency,  declared  his  convictions  as  follows : 

Therefore,  since  it  exercises  the  faculty  of  observation,  promotes 
clearness  of  conception,  sharpens  the  perception  of  cause  and  effect, 
develops  the  sense  of  form  and  of  beauty,  concentrates  the  attention, 
cultivates  patience,  and,  withal,  creates  a  love  and  enthusiasm  for 
labor,  it  is,  in  reality,  the  entire  intellectual  strength  of  the  child 
which  is  called  into  requisition  by  sloid. 

In  Denmark  this  pedagogical  object  of  sloid  occupies  an  advanced 
position^  and  from  this  point  our  system  must  caiTy  it  forward. 
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To  condense  the  further  claims  of  sloid  uistrnction,  as  stated  by 
Prof.  Mikkelsen,  it  is  admirably  adapted,  in  the  opinion  of  physi- 
cians, to  imx)rove  the  circulation  and  the  breathing;  and,  from  a  phys- 
iological point  of  view,  it  is  therefore  excellent.  Besides,  as  the 
speaker  said,  *'  School  children  often  show  a  tendency  to  become 
round  shouldered.  This  tendency  will  be  counteracted  by  sloid  work, 
which  requires  the  pupil  to  labor  with  his  arms  wide  apart.''  The 
work  is  useful,  also,  as  a  corrective  of  bad  habits  in  sitting  or  standing 
It  tends  to  give  symmetry  of  development  Children  are  required  to 
bend  the  body  at  the  hips,  and  are  not  permitted  to  crook  their  backs 
at  work.  They  .ire  also  trained  to  use  the  left  hand  in  some  of  tlie 
exercises; /and,  it  is  said,  that  as  a  corrective  of  shortsightedness  the 
objects  on  which  the  pupils  busy  themselves  tire  gradually  removed  to 
a  greater  distance  from  the  eye. 

From  the  point  of  view  of  social  economy,  too,  this  speaker  urged 
the  adoption  of  sloid  teaching.  "  Much  of  the  poverty  and  want  of 
the  lower  classes  of  society  would  disappear,"  he  declared,  "  if  the 
youth  should  learn  to  love  and  honor  corporeal  labor,  instead  of  hating 
and  shunning  it,  as  now." 

He  thinks  that  <<  many  misunderstandings  and  disagreements  between 
the  higher  and  the  lower  classes  of  the  people  would  cease  if  the  former 
were  to  learn  to  appreciate  the  worth  of  bodily  labor." 

Then,  again,  "today  very  many  boys,  through  unfortunate  circum- 
stances and  through  ignorance  of  themselves,  enter  into  a  calling  for 
which  they  possess  neither  fitness  nor  inclination;  as  a  consequence 
they  have  a  feeling  of  discontent,  as  if  they  were  not  in  the  right  place, 
and  they  are  apt  to  become  tiseless  or  criminal.  Many  such  unforta- 
nates  might  be  saved  to  society  through  sloid  instruction  as  a  prepara- 
tion for  life." 

Again  Prof.  }d!ikkelsen  continues: 

We  are  unequivocally  opposed  to  the  so-called  polysloid  because 
we  are  convinced  that,  with  many  different  kinds  of  labor  to  be  done, 
it  is  never  possible  to  execute  a  single  kind  so  thoroughly  as  the  in- 
terests of  education  require. 

We  have,  therefore,  chosen  wood  sloid  alone  (work  at  the  carpen- 
ter's bench)  as  a  means  of  instruction,  because  it  appears  to  us,  for 
the  present  at  least,  to  be  the  only  sioid  method  by  which  we  can  most 
certainlyobtainthebest  pedagogical,  physiological,  technical,  practice, 
social,  and  economical  results. 

Instruction  in  wood  sloid  begins  with  special  single  forms,  and 
extends  in  an  uninterrupted  series  of  exercises,  arranged  according  to 
established  pedagogical  and  physiological  principles,  with  reference  to 
technical  and  practical  requirements. 

In  this  way  the  child  will  gain  distinct  ideas  which  may  be  joined 
together  to  form  a  whole.  This  clearness  of  conception  will  be  best 
attained  when  the  child  perfectly  masters  the  various  working  tools, 
each  of  which  represents  a  particular  kind  of  idea.  Accordingly,  each 
exercise  leads  up  independently  to  one  result  (object),  which  exhibits 
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in  its  finished  state  the  work  of  the  principal  tool.    But,  at  the  same 
time^  it  represents  a  som  of  related  ideas. 

In  concluding  this  part  of  his  subject  Prof.  Mikkelsen  insisted  that, 
in  order  to  insure  good  results  from  class  instruction  in  sloid,  it  is 
necessary  not  only  that  the  shop,  the  ^tools,  etc.,  should  be  adapted 
to  the  end  in  view,  but  that,  ^'before  all  things,  the  teacher  should 
possess  sufficient  skill  and  interest  in  his  specialty." 

The  recommendation  is  made  that  drawing  should  be  taugh^t  in  the 
people's  schools  in  connection  with  sloid,  and  that  sloid  models  should 
be  made  use  of  for  copying  exercises  in  drawing.  In  some  schools  this 
plan  has  been  carried  out  with  good  results  the  speaker  said,  as  at 
Stockholm,  where,  in  1887,  he  was  greatly  surprised  to  witness  the  re- 
markable effects  of  this  method  of  teaching  drawing  in  the  school  of 
Mr,  J.  J.  Dahlstrom. 

"IJext,"  the  speaker  said,  "after  this  general  survey  of  the  system, 
it  is  in  order  now  to  show  in  detail  where  every  exercise  has  its  place, 
and  therefore  in  what  sequence  the  working  tools  should  betaken  up." 

We  quote  only  what  Prof.  Mikkelsen  had  to  say  concerning  one  of  the 
sloid  tools,  viz.,  the  saw: 

Give  a  child  the  opportunity  to  bugy  himself  with  saw,  plane,  knife, 
etc.,  and  he  will  always  return  to  the  first  named  implement.  The  rea- 
son for  this  is,  on  the  one  hand,  that  the  saw  requires  a  lively  move- 
ment, and,  on  the  other,  it  is  possible  for  the  child  to  cut  wood  with  a 
saw  just  as  he  likes.  It  also  affords  the  child  special  delight  to  handle 
a  tool  which  he  commonly  sees  only  in  the  hand  of  the  adult. 

But  we  may  cite  other  reasonsfor  choosing  the  saw  as  thcfirst  working 
implement.  The  discipline  demanded  by  the  saw  presents  but  slightdiffi- 
culty.  Then  one  may  (more  than  in  any  othe^  exercise)  assume  a 
healthy  and  graceful  posture.  So  it  com^s  about  that  the  saw  is  pop- 
ular. It  is,  besides,  the  *^most  independent"  of  all  tools;  because  with 
it  one  may  make  a  complete  and  useful  object  without  the  aid  of  other 
tools,  except,  perhaps,  a  nail  to  hold  the  parts  together.  It  also  makes 
it  easy  for  the  child  to  understand  a  straight  line. 

Our  saws  are  somewhat  smaller  than  those  used  by  workmen,  and 
are  so  constructed  as  to  require  only  the  smallest  possible  outlay  of 
strength.  We  distinguish  the  saws  as  the  rip-saw,  the  cross-cut  saw, 
and  the  back-saw.  These  three  kinds  should  be  employed  consecutively 
in  the  order  named,  since  each  presents  its  own  peculiar  difficulties. 
The  rip-saw  cuts  in  the  direction  of  the  grain,  and  the  position  of  the 
body  in  using  it  offers  no  difficulty.  With  a  little  practice  this  saw 
can  be  used  with  either  hand,  changing  from  one  to  the  other.  The 
cross-cut  saw  is  somewhat  harder  to  manage,  because  the  saw  teeth 
easily  penetrate  the  soft  interstices  of  the  grain.  But  if  the  children 
have  already  learned  by  handling  the  rip  saw  to  hold  the  saw  lightly 
and  steadily  the  difficulties  will  be  readily  overcome.  The  back-saw 
requires  greater  precision,  and  must,  on  this  account,  be  taken  up  in 
the  third  place.  It  would  not  be  easy,  with  this  implement,  to  preserve 
a  good  position  of  the  body  without  previous  practice  with  the  rip-saw 
and  the  cross-cut  saw. 

This  course  is  connected  with  construction — first,  parallel,  then  rec- 
tangular, and,  finally,  diagonal  lines. 

S.  Ex.  65 32 
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At  this  stage  the  aoeeascny  tools  aze  the  metre  measaie,  the  toad 
pencil,  the  square,  and  the  hammer. 

In  the  same  exhaustive  manner  Prof.  Mikkelsen  described  the  plaee 
and  uses  in  his  syst^n  of  the  plane,  tlie  knife,  the  bit  and  bit  stock, 
the  file,  etc. 

In  conclusion  he  remarked,  ^^Such  are  the  requirements  which  the 
friends  of  sloid  lay  upon  the  skHd  teachers.  If  these  a^re  not  carried 
out  the  whole  movement  must  soon  come  to  naught.  The  time  of  fine 
theories  has  gone  by;  we  now  demand  a  sound  practice  which  shall  se- 
cure what  theory  denied  to  us.'^ 


CHAPTER  X. 


PRESENT  STATUS  OF  INDUSTRIAL  EDUCATION  IN 

SWITZERLAND. 
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CHAPTER  X. 

PBESEHT  STATUS  OF  IHSVSTBIAL  EDUCATION  DT  SWITZEBLAHB. 

NATIONAL  SUBSIDIES. 

The  constitution  of  the  Swiss  confederation  permits  the  federal 
congress  to  establish  and  to  8npx)orty  in  addition  to  a  university  and  a 
polytechnic  school,  other  higher  technical  institutions.  It  leaves  to  the 
cantons  the  primary  education  of  the  children,  giving  them  the  exclu- 
sive direction  of  the  primary  schools.  It  directs,  however,  that  such 
education  must  be  obligatory,  and,  in  the  public  schools,  gratuitous, 
and  that  all  pupils  must  be  permitted  to  attend  the  public  schools 
without  prejudice  to  their  liberty  of  belief  and  conscience.  The  cousti- 
tation  also  authorizes  the  confederation  to  make  uniform  regulations 
regarding  the  employment  of  children  in  factories. 

On  June  27, 1884,  a  resolution  was  adopted  by  the  federal  congress 
granting  subsidies,  under  certain  conditions,  to  aU  institutions  for  pro- 
fessional and  industrial  education  that  desired  to  accept  such  aid.  It 
resulted  in  the  establishment  of  new,  and  the  development  of  existing, 
institutions,  and  has  given  a  great  impetus  to  industrial  education 
throughout  the  country.  Since  the  adoption  of  the  resolution  the 
number  of  trade  schools  has  been  nearly  doubled,  and  other  industrial 
institutions,  such  as  drawing  schools,  workingmeu's  evening  schools, 
industrial  art  schools,  etc.,  have  greatly  increased  in  number  and  effi- 
ciency. The  following  is  a  translation  of  the  text  of  the  resolution  and 
of  the  regulations  for  enforcing  the  same: 

Article  1.  For  the  purpose  of  advancing  professional  and  industrial 
education  the  confederation  will  grant  subsidies  out  of  its  treasury  to 
any  institutions  that  are  or  will  be  established  for  such  objects.  When 
any  of  these  institutions  have  other  objects  aside  from  professional  and 
industrial  education,  as,  for  instance,  general  education,  the  federal  con- 
tribution will  be  made  only  for  the  former  branch. 

Art.  2.  The  following  are  regarded  as  institutions  for  industrial  and 
professional  education: 

The  workingmen's  schools,  the  schools  for  professional  improvement, 
and  industrial  drawing  schools,  even  if  these  are  in  connection  with  the 
public  schools,  the  higher  industrial  and  professional  schools,  the  art 
schools,  the  trade  schools,  collections  of  patterns,  models,  and  other 
materials  for  technical  instruction,  and  professional  and  industrial 
museums. 

Abt.  3.  The  confederation  can  also  contribute  toward  paying  for 
lectures  and  prizes  in  connection  with  professional  and  industrial  edu- 
cation. 
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Art.  4.  The  federal  subsidies  may,  according  to  the  judgment  of  the 
federal  council,  amount  to  one-half  of  the  sum  provided  by  the  cantons, 
communities,  corporations,  and  private  individuals. 

Art,  6.  The  tederal  council  (Bundesrath)  will  call  upon  the  cantonal 
governments  for  detailed  information  regarding  the  uses  made  of  the 
sums  mentioned  in  article  4 ;  it  will  take  cognizance  of  the  progress  of  the 
institutions,  and  will  require  the  receipt  of  programmes  of  instruction, 
reports,  and  results  of  examinations.  In  determining  the  federal  sub- 
sidy si>ecial  consideration  must  bo  made  for  institutions  which  educate 
teachers  for  profei&aioQal  and  industrial  instruction,  and  particalarly 
institutions  where  drawing  teachers  for  the  workingmen's  schools  and 
the  schools  for  professional  improvement  are  educated. 

The  confederation  shares,  in  the  same  measure,  the  expenses  for 
educating  candidates  for  teachers  at  the  inetttutions  named  in  article  2. 

Art.  6.  The  federal  oouncil  will  negotiate  with  the  cantons  regard- 
ing the  conditions  on  which  the  coufi^eration  will  participate  in  the 
professional  and  industrial  education,  and  it  will  make  the  final 
arrangements  with  them,  by  contract,  if  necessary. 

Art.  7.  The  contributions  of  the  confederation  must  not  result  in  s 
diminution  of  the  amounts  contributed  by  the  cantons,  communities, 
corporations,  or  private  individuals;  tliey  should  result,  on  the  con- 
trary, in  stimulating  an  increase  of  ^lergy  in  the  domain  ox  professional 
and  industrial  education. 

Art.  8.  The  confederation  will  set  aside  in  its  budget  a  credit  of 
150,000  francs  ($28,950)  for  aiding  professional  and  industrial  education. 
This  credit  may  be  increased  when  the  need  becomes  apparent,  and 
when  the  financial  condition  of  the  confederation  i>ermit8  it. 

For  the  year  1884  a  supplementary  credit  of  100,000  francs  ($19,300) 
will  be  pla(;ed  at  the  disx)osal  of  the  federal  council  for  this  purpose. 

Art.  9.  The  federal  council  is  instructed  to  publish  this  resolution, 
and  to  fix  the  time  when  the  same  will  go  into  effect,  in  conformity  to 
the  federal  law  of  June  17, 1874,  concerning  i)opular  voting  on  federal 
laws  and  resolutions. 

The. following  are  the  regulations,  adopted  January  27,  1885,  eon- 
cerning  the  execution  of  the  resolution  relating  to  industsrial  and 
professional  education: 

The  federal  council.of  Switzerland,  in  executing  the  federal  r^iolu- 
tion  of  June  27, 1884,  relating  to  professional  and  industrial  education, 
resolves,  at  the  suggestion  of  the  Swiss  department  of  commerce  and 
agri<*ulture,  as  follows: 

Article  1.  Requests  for  subsidies  from  the  federal  government  for 
professional  and  industrial  education  must  be  made  to  the  Swiss  depart- 
ment of  commer(!e  and  agriculture,  and  must  be  forwarded  by  the 
cantonal  governments  after  the  latter  have  examined  the  applications 
and  found  them  worthy  of  consideration. 

Art.  2.  The  first  application  made  by  any  institution  must  contain: 
A.  In  reference  to  organization : 

(1)  The  full  name  and  location  of  the  institution. 

(2)  The  name  of  the  proprietor. 

(3)  Duration  of  its  existence — date  when  founded. 

(4)  A  full  description  of  the  institution — statement  relating  to 
organization,  arrangement  of  classes,  object,  management,  attend^mce, 
and  conditions  of  admission  of  pupils. 

(5)  All  publications  up  to  date  of  documents  giving  any  informa- 
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bn  segarding  tbe  institatHm,  such  as  laws^  decrees^  ordinances,  regu- 
sitions,  programmes,  statutes,  annual  reports^  a^couats^  catalogues^  ete^ 
U  In  reference  to  finances,: 

(1)  A  detailed  account  of  income  and  expenditures  during  the  last 

fiscal  year. 

(2)  A  detailed  account  of  exp^ise  budget  for  the  fiscal  year  for  which 

the  subsidy  is  desired.  These  documents  must  contain  ac- 
curate intbrmation  of  the  contributions  and  other  support 
from  the  cantons,  communities,  societies  and  corporations,  and 
private  sources,  and  the  special  uses  made  of  these  contribu- 
tions. 

(3)  Statement  relating  to  the  dues,  tuitions,  admission  fees,  etc., 

required  of  persons  attending  the  institution. 

(4)  The  proposed  usesi  to  be  made  of  the  federal  subsidy;  a  detailed 

account  relating  to  the  same.  Expenditures  which  are  con- 
templated for  the  first  time  during  the  coming  fiscal  year 
must  be  distinctly  specified. 

(5)  Amount  and  value  of  property  possessed  by  the  institution. 
Art.  3.  For  schools  and  special  classes  the  following  will  be  re- 

Hired  in  addition: 

(1)  Statement  of  the  divisions  of  the  scholastic  year,  the  classes, 

courses,  etc>,  and  the  duration  of  each. 

(2)  Statement  of  the  number  of  weeks  of  instruction  per  year,  and 

the  distribution  of  the  same  in  months. 

(3)  The  programme  of  instruction — faculty,  courses  of  study, 

weekly  hours  of  session,  arrangement  or  hours,  etc. 

(4)  Statement  of  number,  sex,  and  required  age  of  pupils. 

(5)  Statement  of  the  attendance  of  each  branch  of  instruction,  and 
whether  the  same  is  obligatory  or  optional. 

(6)  Information  as  to  whether  the  institution  trains  teachers  for 

technical  schools  and  how,  especially  drawing  teachers  for  the 
workingmen's  schools  and  the  schools  for  professional  im- 
provement. 

Abt.  4.  Applications  for  federal  subsidies  for  collections  named  in 
rticle  2  of  the  fed^al  resolution  must  be  accompanied  by  the  statutes, 
sgulations,  and  reports  relating  to  the  object  of  the  collection,  the 
Lght  of  access  to  the  same,  the  patronage  up  to  date»  etc. 

The  statutes  must  designate  clearly  the  disposition  made  of  the  ar- 
icles  provided  by  means  of  the  federal  subsidies,  so  as  to  make  it  pos- 
Lble  to  identify  the  same  in  case  of  a  discontinuance  of  the  institu- 
Lon. 

Art.  5.  Applications  for  federal  subsidies  for  lectures  and  prizes  re- 
Lting  to  profei^ional  and  industrial  education,  and  for  distributing 
tipends  to  candidates  for  teachers  oi  the  institutions  named  in  article  2 
f  the  federal  resolution,  must  be  treated  in  the  manner  specified  in 
rticle  1  above. 

Stipends  to  candidates  for  teachers  wiU  be  grmited  only  on  condition 
bat  the  cantonal  government  grants  like  stipends.  The  federal  sti- 
end,  in  any  case,  can  not  exceed  that  of  the  canton.    The  recipient  of 

federal  stipend  obligates  himself  to  report  at  least  once  every  six 
lonths  to  the  department  of  commerce  and  agriculture  regardiug  bis 
rogress  and  studies,  and  to  connect  himself  at  the  end  of  hi^  studies 
rith  one  of  the  institutions  mentioned  in  article  2  of  the  federal  reso- 
ition. 
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Abt.  6.  Applications  of  existing  institutions  which  already  receive 
federal  sabsidies  must  contain: 

(1)  A  complete  report  of  the  progress,  resources,  and  attendance 

during  the  past  fiscal  year,  and,  in  addition  to  the  provisions 
of  article  3  of  these  regulations,  a  brief  characterization  of 
the  results  of  examinations  must  be  added. 

(2)  A  complete  programme  for  the  coming  scholastic  year. 

(3)  The  statements  required  in  article  2,  section  B^  of  these  regula- 

tions, and  also  a  detailed  account  of  the  dispositions  made 
of  the  federal  subsidies. 

(4)  Printed  annual  reports,  accounts,  etc. 

Abt.  7.  Estimates  for  subsidies  requested  must  not  as  a  rule  include: 

(1)  Expenditures  for  general  administration,  office  expenses,  rent, 

maintaining  rooms  or  buildings,  lighting,  and  fuel. 

(2)  Expenses  for  school  furnishings,  furniture,  cases,  etc.,  for  col- 

lections, and  supplies  (paper,  ete.)  for  the  use  of  pupils. 
Tlie  following  may  be  included  and  subsidized: 

(1)  Expenditures  for  raw  materials,  tools,  apparatus  for  instruction 

(in  workshops,  etc.),  and  collections. 

(2)  Expenditures  for  certain  Insiallationen  for  the  special  use  of 

the  named  institutions. 

The  Swiss  department  of  commerce  and  agriculture  wOl  examine 
each  application  and  decide  accoi  ding  to  its  inerits. 

Abt.  8.  Institutions  receiving  federal  subsidies  must  furnish  anj 
further  infonuation  to  the  department  of  commerce  and  agriculture 
that  the  latter  may  require. 

Abt.  9.  The  Swiss  department  of  commerce  and  agriculture  is  em- 
X)owered,  subject  to  the  approval  of  the  federal  council,  to  act  upon 
the  applications  mentioned  in  article  1,  remaining  within  the  limits  ot 
the  budget,  and  it  will  decide  as  to  the  amount  of  the  subsidy  to  be 
given  in  each  case. 

Abt.  10.  The  subsidies  may,  according  to  circumstances,  amount  to 
one-half  of  the  total  sums  contributed  annually  by  the  cantons,  com- 
munities, corporations,  and  private  sources.  The  subsidies  hitherto 
granted  by  the  cantons  and  communities  must  not  be  diminished.  In 
reference  to  the  contributions  of  corporations  and  private  sources  the 
department  of  commerce  and  agriculture  may,  if  it  deems  necessary, 
require  a  guaranty  for  a  specified  time. 

Abt.  11.  An  inventory  of  propeirty  purchased  with  the  federal 
subsidies  must  be  made  each  year  and  forwarded  to  the  department  of 
commerce  and  agriculture  for  examination  and  approval.  The  same 
must  be  made  through  the  cantonal  government,  which  will  guarantee 
that  the  property  will  be  used  for  public  purposes  should  the  institu- 
tion to  which  the  same  belongs  be  discontinued.  The  cantonal  gov- 
ernments will  be  held  responsible  for  the  correctness  of  the  inventories. 

Abt.  12.  The  subsidized  collections  must  be  made  accessible  as  mncli 
as  possible,  by  loaning  the  articles  to  temporary  exhibitions  and  pri- 
vate individuals,  always  on  security,  and  by  permitting  the  multipli- 
cation of  the  same  by  means  of  photography,  copying,  etc. 

Abt.  13.  A  federal  subsidy  may  be  granted  for  an  entire  course, 
extending  over  several  years,  with  the  reservation  that  the  subsidy 
may  be  withdrawn  in  case  the  institution  or  course  is  discontinued 
before  the  end  of  the  time,  or  when  the  course  may  not  prove  satis- 
factory. 

Abt.  14.  The  department  of  commerce  and  agriculture  has  the  priv- 
ilege of  making  at  any  tmi^  an.  m^ig^ction  ot  the  work  of  any  instita- 
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tion  subsidized  by  the  confederation,  either  directly  or  by  sending  a 
delegate,  and  it  may  also  be  represented  at  the  examinations. 

For  this  purpose  timely  notice  must  be  given  of  all  examinations  to 
be  held. 

The  department  of  commerce  and  agriculture  will  prepare  the 
JDStructions  for  its  inspectors,  in  which  then*  duties  and  compensations 
will  be  specified. 

Akt.  16.  The  present  regulations  take  effect  at  once. 

The  results  of  the  resolution  are  shown  by  the  following  statistics: 

EXPENSES  FOB  INDUSTBIAL  EDUCATION,  1885  TO  1889. 


Year. 


1885 

1886 
1887 
1888 
1889 


Total 


Inttl- 
ta- 
tions 
subsi- 
dized. 


82 

100 
110 
120 
124 


Total 
azpenses. 


$158,732.15 
185,176.40 
197,652.71 
231,914.52 
253,498.87 


1,024,974.24 


Paid  by 
cantons, 
commnnl- 
ties,  pri- 
vate indi- 
Tidnals,  eto. 


$99,336.95 
116,220.96 
122,854.98 
139,749.89 
147,600.82 


625,763.10 


Federal 
■nbaidiea. 


129,824.46 
38,672.43 
42,275.62 
54,861.75 
62,023.25 


227,157.51 


Total 
axnoant 
spent  by 
federal 
govern- 
ment by 
virtue  of 
the  resolu- 
tion. 


$83,075.70 
42,462.44 
60, 176. 52 
61, 572. 16 
70,845.32 


258,182.14 


Institutions  entitled  to  federal  subsidies  are  divided  into  three 
classes  by  the  department  of  commerce  and  agriculture :  Trade  schools 
(including  schools  for  watchmaking  and  weaving,  workshops  for  ap- 
prentices, pattern  and  model  collections,  etc.)  industrial  art  institu- 
tions (schools  and  collections) ;  workingmen's  schools,  drawing  schools, 
and  schools  for  professional  improvement. 

The  department  of  commerce  and  agriculture  appoints  for  each  class 
from  four  to  six  inspectors  (or  experts)  who  represent  the  department 
at  examinations,  investigations,  etc.  At  least  once  each  year  these 
inspectors  have  a  conference  for  the  discussion  of  special  questions 
relating  to  their  work  (methods  and  plans  of  instruction,  programmes, 
etc.),  and  for  stimulating  the  advancement  of  the  institutions  placed 
under  their  supervision. 

Following  are  the  amounts  of  the  federal  subsidies  paid  during  the 
year  1890  to  the  various  kinds  of  industrial  institutions: 

DISTRIBUTION  OF  SUBSIDIES. 


Kind  of  school. 


The  Tecbniknm,  Winterthtir 

General  Industrial  School,  Basel 

Schools  for  Industrial  arts  and  drawing; 

Industrial  drawing  schools 

Schools  for  professional  improvement  and  workingmen's  schools 

Weaving  scnools 

Watchmaking  schools 

Workshops  fur  apprentices 

Wood  carving  schools 

Female  industrial  school  s 

Industrial  museums,  collections,  etc 

Total 


Subsidies. 


16.915.58 
8,088.00 

14, 724. 36 
2,703.16 
8,963.93 
1,930.00 
9,705.00 
6,154.77 
752.70 
2,151.05 
8,828.21 


«»^^Vl.^ 
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OLASSIFIOATIOlSr  OP  SCHOOLS. 

Institutions  for  industrial  education,  including  those  where  manual 
work  ia  taught,  in  Switzerland  may  be  divided  into  the  following 
elasses: 

Kindergartens. 

Classes  in  manual  training,  comprehending  needlework  for  girls,  and 
pasteboard  and  wood  work  for  boys  (sloid  system);  trade  schools  for 
male  apprentices,  which  include  watchmaking  sehoola,  carpenter  work- 
shops, shoemaking  workshops,  schools  for  metal  workers,  schools  for 
wood  carving,  and  schools  for  weaving;  industrial  schools  for  women, 
which  include  schools  for  needlework  and  ladies'  tailoring,  housekeep- 
ing schools,  and  schools  for  servants;  industrial  art  schools  (either 
sex),  which  are  schools  having  classes  in  pattern  designing  for  the  tex- 
tiles, modelling,  ceramics,  engraving,  sculpture,  etc. 

Institutions  for  the  further  development  of  working  people  of  both 
sexes,  under  which  name  are  included  schools  for  professional  im> 
provement,  workingmen'a  schools,  and  industrial  drawing  schools. 

Higher  technical  schools — Cantonal  Technical  School  at  Winterthur, 
canton  Zurich,  comprising  schools  for  builders,  mechanical  and  elec- 
trical engineers,  and  surveyors  of  industrial  arts  and  of  commerce; 
Federal  Polytechnic  School  at  Zurich,  comprising  schools  for  archi- 
tects and  builders,  civil  engineers,  foresters,  chemists,  engineers  of 
construction  and  of  agriculture,  a  mechanical  technical  school,  a  school 
for  special  teachers  of  mathematics  and  natural  philosophy,  and  in 
addition  special  courses  of  lectures  on  art,  history,  x>olitical  scienco, 
military  science,  literature,  languages,  mathematics,  natural  sciences, 
and  technical  branches. 

Industrial  and  art  museums. 

KINDERGARTENS. 

Kindergartens  in  Switzerland  exist  mostly  as  private  institutions, 
sui)portcd  by  tuitions,  societies,  donated  funds,  and  contributions  from 
the  states  or  communities.  In  canton  Geneva,  where  kindergartens 
are  state  institutions,  no  tuitions  are  required,  and  the  instruction  forms 
part  of  the  educational  system  of  the  public  schools.  There  is  a  gradual 
advance  Ifrom  kindergarten  work  to  manual  training.  In  other  cantons 
the  kindergartens  are  generally  independent  of  each  other  and  of  the 
pubhc  schools,  and  differ  greatly  in  their  systems  of  instruction  and  in 
the  manner  of  their  support.  In  nearly  all  the  Swiss  kindergartens  the 
Froebel  materials  are  used  together  with  other  subjects,  such  as  elemen- 
tary studies,  object  lessons,  games,  etc.  The  age  for  admission  varies 
greatly  in  the  different  kindergartens,  ranging  generally  from  2,  3,  and 
4  to  5,  6,  and  7  years,  the  average  being  about  from  3  to  6  yeaim.  The 
latest  statistics  collected  xegatding  kindergartens  in  Switzerland  are 
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)ar  1889  hj  M.  Grob^  seoretary  of  pnblic  uustraction  at  Zurich, 
as  foUaws: 

PUPILS  AND  TEAGHSSS  IN  KINDEBaARXENS. 


CAnton. 

Sg1u)o1s. 

B<9«. 

GiiU. 

'  Total 
papiU. 

Teaohen. 

61 

62 

8 

1 

4 
2 
6 

10 
8 

82 
8 

16 
1 
2 

13 

23 

160 

3 

36 

65 

1.667 

1.875 

8,582 

2,560 

260 

70 

68 

6 

01 

85 

188 

912 

'  4 

2 

«7 

81 

6 

10 

•"•**•»*•• 

1.084 

1,033 

2,117 

452 

843 

60 

80 

46 

8 

ater  Rhodffft 

868 

474 

19 

mer  HhodM 

2 

43 

88 

4 

13 

658 

008 

1,351 

4,000 

249 

997 

8,872 

43 

160 

3 

80 

1,993 

1.879 

85 

615 

21.639 

589 

MANUAL  TEAINING. 

I  training  schools  like  those  of  the  better  class  in  the  high 
ade  in  the  United  States  do  not  exist  in  Switzerland.  What 
manaal  training  for  boys  is  more  like  advanced  kindergarten 
kn  training  which  tends  to  make  pupils  more  proficient  in  the 
It  consists  of  the  execution  of  cardboard  and  simple  wood 
aewhat  on  thei)lan  of  the  sloid  system.^  Sheets  of  cardboard 
bred  and -cut  into  the  necessary  forms,  and  then  by  means  of 
[  colored  paper  they  are  transformed  into  little  useful  articles, 
ing  with  simple  cubes,  plain  boxes,  lids,  etc.,  and  advancing 
r  to  more  complicated  pieces,  such  as  paper  shelves,  match 
[•ture  frames,  card  baskets,  pen  boxes,  etc.  The  wood  work 
of  simple  work  with  the  knife,  the  chisel,  the  saw,  the  plane, 
hammer.  They  begin  generally  with  simx)le  work  with  the 
ch  as  ihaking  penholders,  salad  spoons,  etc.,  later,  rules, 
boxes,  dovetailing  work,  receivers  for  inkstands,  etc.  l^o 
teems  to  be  made  to  prepare  the  pupils  for  any  profession,  the 
g  simply  to  give  the  boys  an  idea  of  and  a  taste  for  such  work 
e  useM  for  them  to  understand  in  their  own  homes,  and  in 
>  make  them  more  proficient  in  the  use  of  their  hands.  Manual 
is  also  looked  upon  as  a  profitable  and  pleasant  recreation 
ans  of  keeping  the  boys  from  the  streets.  The  classes  in  man- 
^ng  are  generally  held  after  school  hours  and  are  outside  and 
ent  of  the  school  programmes. 

1  training  classes  for  boys  exist  at  the  present  time  in  the  can- 
sons,  Saint  Gall,  Appenzell,  Thurgau,  Schaffhausen^  Zurich^ 
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Aargau,  Ba8ely  Soleure,  Bern,  Neuchatd,  Preyburg,  Vaud,  Olaras,  and 
Geneva,  over  one- half  of  the  cantons.  In  the  cantons  Yaad  and  Neu- 
chStel  the  state  contributes  200  firancs  ($38.60)  per  year  and  furnishes 
the  materials  whenever  a  school  or  class  for  manual  training  is  organ- 
ized. In  Be?n  the  state  pays  100  firancs  ($19.30)  per  year  toward  the 
expense  of  each  class.  In  Geneva  all  expenses  are  paid  out  of  the  pub- 
lic funds,  and  manual  training  is  compulsory  for  all  male  pupils  at  all 
piiblic  schools.  The  latest  statistics  collected  on  the  subject  of  manual 
training  are  the  following  for  1889 : 

STATISTICS  OF  MANUAL  TBAININQ  CLASSES. 


Canton. 

Classes. 

Fnplls. 

Teachers. 

Honnper 
week. 

Znrieli .........................>............................. 

10 
82 

e 

2 
2 
2 

806 
658 

122 

120 

48 

46 

40 

18 

19 

8 

2 

9 

BmoI 

Saint  Gall 

flAhalfhailMin ■,..,, r 

Orisons............ 

2i 

Thnrgan 

Soleim  ...................................................... 

Aareau - 

1 
6 

B«m 

175 

I 

Vaud,  Neuchatel,  Appenzell,  Freyburg,  and  Glarus  each  have  several 
classes,  but  the  statistics  are  not  available. 

Boys  attending  manual  training  classes  are  generally  from  9  to  13 
years  of  age. 

Manual  training  for  boys  in  Switzerland  is  yet  in  its  infancy,  having 
been  introduced  but  a  few  years  ago.  It  has  not  existed  long  enough, 
nor  has  it  developed  sufficiently,  to  have  shown  any  appreciable  effect 
upon  the  proficiency  of  pupils  as  workingmen.  This  opinion  is  ex- 
pressed by  the  leading  teachers  of  manual  training,  as  well  as  by  those 
who  employ  skilled  labor.  The  teachers  of  manual  training  are  every- 
where working  zealously  for  the  development  of  the  work.  Every 
year,  during  vacation  time,  a  class  for  manual  training  teachers  is 
held  at  one  of  the  cities  of  Switzerland,  and  these  classes  arc  well 
attended.  The  first  class  of  this  kind  at  Basel  in  1884  was  attended  by 
40  persons,  while  at  the  last  meeting  at  Ohaux-de-Fonds  in  1891 
there  were  over  100  participants,  including  several  foreigners.  The 
meetings  or  classes  are  under  the  direction  of  M.  Rudin,  the  gentleman 
who  introduced  the  system  of  manual  training  into  Switzerland. 

Manual  training  for  gills,  such  as  needlework,  knitting,  darning, 
mending,  etc.,  has  existed  in  Switzerland  for  many  years,  and  in  most 
cantons  it  is  considered  as  one  of  the  most  important  branches  of  study 
for  girls.    In  nearly  all  cantons  this  insti-uction  is  compulsory. 

The  following  table  gives  a  fair  idea  of  the  nature  and  extent  of  this 
work  in  Switzerland: 
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HANXTAL  TRAINING  TOR  GIRLS. 


(ton. 

for 

eom' 

mene- 

ing. 

for 

finish* 

Ing. 

Tetfi 

of 
irork. 

Hours 

per 
ireek. 

ObUg. 
Atoryf 

Nature  of  Work  done. 

10 
< 
• 

13 
8 

18 

8  to8 
3  to8 
8 

Yes... 

Yes... 

Yes... 

No.... 
Yes... 

Yes... 
Yes... 
Yes... 

Yes... 
Yes... 

Yes... 

Yes... 

Yes... 

Yes... 

Yes... 

No — 

Yes... 

No.... 
Yes... 

Yes... 

X  OS  •  «  « 

Yes... 

No.-., 
Yes... 

Yes... 

Knitting,  sewing,  m'endlng,  and  cnt- 

tinij. 
Xuitting.  sewing,  mending,  cutting, 

and  tinishing  garments. 
Knitting,  sewing,  mending,  cuttings 

and  finisbing  gonnenCs. 
Plain  needleworx. 

8 

0 
10 
10 

6 

13 

4 

4 

2  to4 

3  to8 

2|to6 

3  to4| 

4  to6 
4   to6 
4  to6 
4   to8 
3 

3 

3 

3 

8  to6 

6 

4    ' 

3  to6 

V'toV 
6 

All  kinds  of  plain  needlework,  and 

household  duties. 
Plain  needlework. 

en  (Upper) 
en  (Lower) 

14 
10 

12 

All  kinds  of  plain  needlework. 
Knitting,  mending,  cutting,  and  sew- 
ing. 
Plain  needlework. 

Knitting,  sewing,  mending,  catting, 
and  preparing  garments. 

Knltting,\ewing,  mending,  drawing, 
cutting,  and  housekeeping  duties. 

Knitting,  sewing,  mending,  cutting, 
and  finishing. 

Knitting,  sewing,  mending,  cutting, 
and  finishing. 

Knitting,  sewing,  mending,  and  cut- 
ting. 

Knitting,  sewing,  mending,  cutting, 
crocheting,  and  lectures  on  house- 
keeping. 

Knitting,  sewing,  mending,  cutting, 
and  lectures  on  housekeeping  and 
gardening. 

Knitting,  sewing,  mending,  teohDlcal 
drawing,  and  lectures  on  house- 
keeping. 

Knitting,  sewing,  mending,  drawing, 
and  cutting. 

Knitting,  sewing,  mending,  finishing 
garments,  and  loctares  on  house- 
keening. 

Knitting,  sewing,  mending,  cutting, 
technical  drawing,  and  lectures  on 
housekeeping. 

Plain   noeaiowork.  and   lectures  on 

8 

e 

8 

8 
10 

le 

14 
14 
15 
16 

n.......... 

I 

en......... 

Onter 
,       Inner 

R 

10 

10 
10 

10 

6 

7 

•         7 
7 

6 

14 

18 
10 

10 

15 

10 

10 
18 

12 

8 

housekeeping. 
Plain  needlework,  and   lectures   on 

housekeeping. 
Plain  sowing,  etc. 
Plain   needlework,  imd  lectures  on 

bousekeeping. 
Plain  needlework,  imd  lectures  on 

housekeeping. 

Qton  Zurich  manual  training  for  girls  at  the  age  of  9,  and  from 
lyears^is  optional;  in  Basel  Land  it  Js  optional  from  14  to  IG 
Tage;  and  in  canton  Lucerne  it  is  optional  during  the  thirteenth 
rteenth  years. 

aaximum  number  of  pupils  in  a  class  in  any  canton  is  30.  The 
Is  for  work  are  generally  fdrnished  by  the  school  authorities  or 
litics.  Where  this  is  not  done  the  pupils  contribute  the  money 
purchases.    Instruction  everywhere  is  gratuitous. 

DEKGAETENS  AND  MANUAL  TRAINING,  GENEVA. 

eneva  is  the  only  canton  in  which  the  kindergartens  and  instruc- 

manual  training  for  both  sexes  are  considered  as  parts  of  the 

system  of  public  instruction,  the  following  translation  of  parts 

)fficial  programme  is  given  to  show  the  connectionbetweenthem: 
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PROGRAltfMB  OF  imiDfiltGAirrSNS. 

Infei'ior  diviHon  (ages  S  to  6  years), — Intuitive  instmction  by^means  of  the  Froebel 
materials.    Ethical  talks :  simple  conYersations  with  the  children,  with  a  view  to 
developing  them  morally  and  intellectoally,  and  correcting  bad  habits.     Object  les- 
sons :  conversations  for  the  pnrpose  of  acquainting  the  children  with  the  names  of 
objects,  plants,  and  animals  familiar  to  them.    The  first  year  the  object  lessons  an 
given  in  conjunction  with  the  ethical  talks.    Native  language :  exercises  in  language, 
in  which  children  are  taught  the  meaning  of  the  terms  "words''  and  "phrases^''  to 
find  them  and  to  use  them.    These  exercises  always  follow  the  object  lessons.  Pen- 
mauship:  preparatory  exercises  in  making  letters.    Arithmetic:  counting  by  means 
of  the  Froebel  materials;  calculating  up  to  6;  dividing  the  whole  into  halves  and 
quarters.    Geometry :  elementary  geonietrical  ideas  by  means  of  the  Froebel  mate- 
ri  als.    Drawing :  first  year,  children  are  prepared  for  drawing  by  means  of  the  Froebel 
materials;  second  year,  first  attempts   in   drawing— cubes,  little  surface  figures, 
etc.,  are  arranged  by  dots  on  the  slato,  which  the  children  complete  by  connecting  the 
dots  with  lines.    Singing :  simple  melodies  with  easy  words.    Intuitive  instruction 
in  measure.    Gymnastics :  movements  and  games ;  marches,  rounds,  and  ball  playing. 

Superior  division  {ages  5  to  7  years), — Intuitive  instruction  by  means  of  the  Froe- 
bel materials.  Ethical  talks :  conversations,  of  which  the  essential  object  will  ba 
to  develop  in  the  children  sentiments  of  affection,  conscience,  a  love  of  work  and 
of  duty.  Object  lessons:  narratives,  conversations,  and  explanations,  giving  the 
pupils  ideas  of  the  scientific  elements  of  objects,  plants,  or  animals  of  the  country. 
The  teachers  will  aim  to  develop  in  the  children  a  spirit  of  observation,  reflection, 
and  judgment.  Native  language:  lessons  preparatory  to  reading;  exercises  of 
analysis,  by  which  pupils  are  taught  to  recognize  and  find  the  words,  syllables,  and 
sounds.  Study  of  vowel  and  consonant  sounds.  Reading  simple  syllables,  words, 
and  short  easy  phrases.  Reproduction,  orally  and  in  writing,  of  words  and  phrases. 
Little  oral  exercises  of  composition.  Penmanship:  elementary  exercises  with  the 
pencil,  advancing  gradually  from  letters  to  syllables  and  short  words,  to  be  written 
from  dictation.  Preparatory  exercises  with  pen  and  ink.  Arithmetic :  exercises  of 
calculation  by  means  of  the  Froebel  materials.  The  four  fundamental  rules  of 
arithmetic  up  to  10;  calc  ulations,  oral  and  written;  division  of  the  whole  into 
halves,  fourths,  and  eighths;  little  oral  problems;  writing  numbers  up  to  20. 
Geometry:  notions  of  geometry  by  means  of  the  Froebel  materials;  points,  lisee, 
surfaces,  solids.  Drawing :  third  year,  continuation  of  the  previous  exercises  by 
mejins  of  dotted  cubes,  squares,  etc.,  ornamental  designs  obtained  by  combining 
straight  lines  (made  by  means  of  rules  or  by  tracing),  designs  containing  carrod 
lines,  composition,  drawing  from  memory;  fourth  year,  dividing  lines  into 2, 4, 
8,  3,  and  6  equal  parts,  application  of  these  divisions  to  ornamental  designs,  com- 
bining straight  and  curved  lines,  geometrical  figures,  triangles,  sqnares,  rectangles, 
drawing  common  objects,  drawing  letters  and  printed  characteiB,  first  attcmpte  at 
drawing  foliage.  Singing:  exercises  of  intonation;  the  scale  of  C;  harmony; 
songs  of  one  and  two  parts ;  melodies  and  easy  songs.  Gymnastics :  movements 
and  games ;  marches,  rounds,  and  ball  playing.  Needlework :  preparatory  exer- 
ciscs  in  sewing. 

In  the  primary  schools  which  follow  these  the  same  studies  are  con- 
tinued and  others  gradually  added,  as  will  be  seen  in  the  following  table 
of  subjects  and  the  distribution  of  the  hours  of  instruction  per  week: 
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COX7B8X  OF  STUDY  ZBT  THE  PSIMJJtY  SCHOOLS. 


Hours  per  week. 

cet. 

First 
year. 

Second 
year. 

Third 
year. 

Fourth 
year. 

Fifth 
yesr. 

Sixth 
year. 

;«» French: 

* 
t 
H 

• 

t 

• 

8 

2 

8 

8 

2 

? 
J* 

1 
■    8 

1 
4 

r       3 

2 

• 

^       i 

2 
3 
2 

J* 

1 

i* 

4 

2 

id  recitation, 
gnunmar.... 

2 

4 
3 

2 

s 

H 

2 

2 

J* 

3 

i* 

2 
6 

I* 

2 
6 

4 

i* 

- 

1 

}» 

Iff. ....a... 

4 

«||. •.••>....-.« 

M 

80 

80 

80 

30 

80 

laal  training  work  in  the  primary  schools  is  as  follows: 
or  {ages  7  to  8  years). — Girls:  Sewing,  preparatory  exercises, 
at  of  the  needle  and  thimble  f  practice  on  coarse  goods  in  the 
inds  of  stitches — ^the  running  stitch,  side-stitch,  seam-stitch, 
b,  backstitch,  cross-stitch;  seams  and  hems,  making  a  small 
I  a  hem,  drawing  through  on  canvas.  Boys:  Exercises  in 
aiding,  and  interwejiving;  cutting  up  pieces  of  colored  paper 
ig  them  into  geometrical  designs. 

xar  {ages  8  to  9  years). — Girls:  Knitting,  executing  a  strip  of 
hes,  right  and  left  meshes;  sewing,  repetition  of  first  year's 
ing  bias,  sewing  with  the  running  stitch,  stitching  on  canvas, 
1  infant's  chemise.  Boys:  Gutting  paper  and  cardboard  in 
f  geometrical  solids;  combination  work  by  means  of  colored 
1  canvas  or  paper. 

ear  {ages  9  to  10  years). — Girls:  Knitting  an  average  size- 
'cpairing  stockings,  right  meshes,  darning;  sewing,  repetition 
s  year's  work,  work  by  means  of  the  backstitch,  stitching  on 
ing  a  chemise  for  a  child  of  2  or  3  years  of  age.  Boys :  Gon- 
3ardboard  objects  lined  or  covered  with  colored  paper;  wire 
iises,  geometrical  solids. 

fear  {ages  10  to  11  years). — Girls:  Knitting  stockings,  repeti- 
vious  year's  work,  continuation  of  repairs  on  stockings ;  back- 
k  on  the  bias,  hemming  linen  pieces,  making  a  child's  apron^ 
hape,  for  a  child  of  3  years.  Boys:  Construction  of  simple 
cardboard;  wire  work. 

ir(ages  11  to  12  years). — Girls:  Knitting,  executing  different 
ontinuation  of  stocking  mending,  darning  holes,  etc. ;  sewing, 
of  previous  work,  buttonholes,  gathering,  folding  regular 
means  of  a  pin  or  needle^  darning  cloth,  making  pillow  slips 
ms  and  buttonholes,  elementary  exercises  in  cutting.  Boys: 
objects  and  making  them  from  the  sketches;  notions  of  the 
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most  useftil  tools,  study  of  the  principal  tools  nsed  in  wood  work,  plan- 
ing and  sawing  wood,  simple  joining,  nailed  boxes  and  other  joined 
work^  objects  made  of  wood  and  cardboard,  constructing  objects  from 
side  sketches. 

Sixth  year  {ages  12  to  13  years). — Girls:  Knitting,  theory  of  stocking 
knitting;  crocheting,  theory  and  study  of  the  various  meshes;  sewing, 
repetition* of  previous  work,  hemming,  wristbands  and  cuffs,  open 
worked  hems,  ornamental  stitches,  chain-stitches,  et€.;  application  of 
the  various  stitches  in  embroidery;  making  an  apron  with  a  waistband^ 
wristbands,  and  adorned  by  means  of  the  different  fancy  stitches;  small 
plaits,  repairing  and  mending  useful  objects;  exersises  in  cutting  and 
finishing.    Boys:  Further  development  of  fifth  year's  work. 

After  finishing  their  studies  at  the  primary  schools  boys  who  desire 
to  follow  an  artistic,  industrial,  or  a  commercial  profession,  or  to  enter 
an  industrial  school  later  on,  attend  the  two  years'  course  at  the  manual 
training  school.  The  work  in  this  school  closely  resembles  that  in 
American  schools.  Here  the  manual  training  is  continued  from  the 
primary  schools,  together  with  some  of  the  other  studies,  as  shown  in 
the  following  table  of  subjects  and  the  distribution  of  the  hours  of  in- 
struction per  week: 

COURSE  OF  STUDY  IN  THE  MANUAL  TRAININQ  SCHOOL. 


Subject. 


French 

Qerman 

Commercial  geo^phy,  bia- 
tory,  and  civic  inntruction. 

Arithmetic  and  algebra 

Geometry 

Mechanics  and  problema 

Natural  sciencoe 

Physica 


Honrs  "pvr  week. 


First 
year. 


4 

4 
4 

2 

a 


2 
2 


Second 
year. 


8 

4 
4 

a2 
a'i 
a5 


Subject. 


Chemlatry , 

Bookkeeping 

Drawing  ana  modelling . 

Techniou  drawing 

Manual  training 

Gymnaatica 


Total. 


Hours  per  week 


First 
year. 


2 
7 
2 
8 
1 


35 


Second 
year. 


U 


a  During  six  months  only. 

The  manual  training  in  this  school  is  as  follows  : 

First  year. — Properties  of  raw  materials  used  in  the  work;  the  tools, 
their  names,  uses,  and  care;  wood  work — the  various  kinds  of  wood 
used  in  the  Industries,  their  classification,  native  and  foreign  wood, 
resinous  woods,  fine  wood,  hard  and  soft  wood,  their  qualities  and  their 
defects,  their  uses;  exercises  in  sawing  in  straight  and  parallel  lines 
according  to  given  directions  (for  instance,  constructing  a  pine  wood 
frame);  joining — tenons,  mortises,  dovetailing,  joining  by  means  of  slit 
and  tongue;  employment  of  these  systems  of  joining  in  the  execution  of 
work;  all  work  must  be  done  from  drawings. 

Second  year. — Continuation  and  further  development  of  last  year's 
work ;  lathe  work,  nature  and  care  of  tools,  cutting  of  bodies  in  ro- 
tation; executing  objects  having  cylindrical,  conical,  and  spherical 
surfaces;  iron  and  brass  work,  nature  and  care  of  tools,  exercises  in 
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tbc  use  of  tlie  flat  and  square  files ;  pupils  must  construct  all  their  work 
from  drawings. 

Pupils  who  graduate  from  this  school  are  eligible  for  admission  to  the 
industrial  art  school,  the  watchmaking  school,  the  school  of  mechanics, 
the  school  of  fine  arts,  the  school  of  commerce,  and  the  technical  and 
pedagogic  sections  of  the  gymnasium  of  Geneva. 

TRADE  SCHOOLS. 

These  institutions  being  the  most  important  for  the  training  of  work- 
ingmen  and  women  and  for  fitting  them  for  their  vocations,  much  more 
attention  has  been  given  to  them  than  to  the  other  classes  of  industrial 
schools.  As  they  differ  greatly  one  from  another  in  their  organiza- 
tions, programmes,  aims,  etc.,  they  can  beat  be  described  separately. 

A  striking  feature  of  Swiss  schools  is  the  well  considered  specializa- 
tion of  the  instruction  which  they  impart.  Science,  art,  literature,  and 
language  are  studied,  not  as  an  end  but  a  means,  with  an  ulterior  ob- 
ject in  view — a  utilitarian  object,  it  is  true,  but  clearly  defined  and 
openly  avowed.  Every  branch  of  knowledge  is  prized  and  gauged  ac- 
cording to  its  direct  value  in  its  applicability  to  some  trade  or  gainful 
occupation.  This  explains  the  generosity  with  which  these  special 
schools  are  supported.  The  object  is  kept  constantly  in  view  to  build 
up  new  industries  or  to  extend  those  already  established.  The  expendi- 
tures are  made  in  accordance  with  strict  business  principles — ^it  being 
believed  that  such  expenditures  have  been  the  direct  means  of  bringing 
into  the  country  mUlions  of  capital. 

SCHOOIi  OF  V^ATCHMAKINa  AND  MECHANICS,  LOCLE. 

This  school  was  founded  in  1868,  and  is  a  municipal  institution.  Its 
object  is  "  to  offer  to  young  men  who  wish  to  devote  themselves  to  the 
watchmaking  industry,  and  also  to  workingmen  who  wish  to  complete 
their  education,  the  means  of  making  an  apprenticeship  thorough,  and 
of  acquiring  such  knowledge  as  they  may  have  to  utilize.'^ 

The  course  of  study  of  the  division  for  watchmaking  comprises  the 
manufacture  of  the  various  kinds  of  watches  and  all  other  work  relating 
to  the  profession,  also  theoretical  instruction;  it  covers  three  years. 
The  practical  work  includes,  successively,  the  manufa<;ture  of  tools  used 
in  watchmaking,  the  rough  work  without  the  barrel  or  spring  box,  the 
rough  work  with  the  barrel,  the  mechanisms  for  winding,  the  wheel 
work,  cylinder  escapements,  anchor  escapements,  adjusting  and  regu- 
lating. The  work  done  includes  key  and  stem-winders  of  various  kinds, 
repeaters,  watches  indicating  dates  and  phases  of  the  moon,  chronome- 
ters, and  other  complicated  pieces.  The  theoretical  work  comprises : 
First  year — algebra,  elementary  geometry,  descriptive  geometry,  met- 
S.  Ex.  65 33 
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allurgj,  tecbttical  drawing,  and  theory  of  watchmaking;  second  year- 
algebra,  geometry,  trigonometry,  industrial  mechanics,  technical  draw- 
ing, and  th^ry  of  watchmaking;  third  year— algebra,  general  mechan- 
ics, physics,  electrotechnios,  technical  drawing,  and  theory  of  watch- 
making. 

The  course  of  study  of  the  division  for  mechanics  comprises  the  man- 
ufacture of  the  various  tools  and  machinery  used  in  the  watchmaking 
industry,  and  also  other  fine  apparatus.    The  theoretical  instruction  is 
the  same  as  in  the  division  for  watchmaking.    This  coarse  comprises 
also  three  years.    The  practical  work  done  includes,  among  other  things, 
all  kinds  of  smaller  tools,  steel  rules  and  squares,  compasses,  tools  for 
cutting  and  boring,  screw  gauges,  various  tools  used  in  turning,  meas- 
uring-instruments, anvils  for  watchmakers,  piercing  and  grooving 
machines,  lathes,  machines  for  cutting  wheels,  for  stamping,  and  for 
polishing,  etc.;  also  repairing  all  kinds  of  watchmaking  tools  and 
machinery. 

Tlie  school  is  in  session  every  day  except  on  Sundays  and  holidays. 
There  is  no  vacation.  The  work  continues  from  7  a.  m.  in  summer  and 
8  a.  m.  in  winter  until  7  p.  m.,  with  an  intermission  of  one  and  one-lmlf 
hours  at  noon  for  dinner.  About  nine  hours  i>er  week  are  devoted  to 
theoretical  instruction.  All  the  other  time  is  spent  in  the  performance 
of  i)ractical  work. 

Tlie  teaching  personnel  consists  of  a  director  of  the  watchmaking 
school,  who  is  also  instructor  of  adjusting  and  regulating,  theoretical 
work,  and  drawing;  a  director  of  the  division  for  mechanics,  who  is  also 
instructor  of  theoretical  work  and  drawing;  a  teacher  for  the  class 
in  finishing;  a  teacher  for  the  class  in  escapements;  a  teacher  for  llie 
class  in  mounting  the  wheel  work;  a  teacher  for  the  class  in  rongli 
work;  a  foreman  for  the  division  for  mechaaies,  making  a  total  of? 
persons. 

At  the  close  of  the  session  of  1890-1>1  there  were  40  pupils  in  the 
watchmaking  division,  and  11  pupils  in  the  division  for  mechanics.  Of 
the  former  32  were  Swiss,  and  8  were  foreigners.  At  the  close  of  the 
year  they  were  occupied  as  follows:  Two,  tool  making;  2,  rough  work 
without  the  spring  box;  3,  rough  work  with  the  spring  box;  11,  the 
mechanisms  for  winding;  8,  wheel  work;  1,  cylinder  escapements;  10, 
anchor  escapements;  and  3,  finishing. 

The  total  number  of  persons  who  have  graduated  from  the  watch- 
making division  since  the  founding  of  the  school  is  388.  The  number 
who  have  graduated  from  the  division  for  mechanics  is  3. 

The  latest  statistics  obtainable  relating  to  the  present  occupation  of 
fonncr  pupils  are  for  the  twenty  years  ending  1888.  Up  to  this  time 
275  pupils  had  graduated. 
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LTIONS  OF  EX-STUDENTS  OF  THE  WATCHMAKING  SCHOOL.  LOCLE. 


Occnpation. 


Per  cent. 


letnren ........................ 

Is  or  chiefs  of  workslwus 

R  in  the  watchmaking  mdastry 

frn  Gstikblisbmeiita 

and  repairers 

iTnaking  prafeasion 


100.00 


sre  located  as  follows:  At  Locle,  79;  in  the  same  cautx)u 
d)y  30;  otli^  parts  of  Switzerland,  32;  other  European 
76;  outside  of  Europe,  40;  deceased,  18. 
Ainistration  of  the  school  is  intrusted  to  a  board  appointed 
leral  municipal  council.  Each  year  this  committee  or  board 
etailed  report  to  the  council  of  the  progress  of  the  school. 
)  of  the  cantonal  and  federal  governments  can  take  part  in 
g  the  examinations^  and  can  examine  the  expenditures  of  the 
1. 

senses  of  the  school  are  defrayed  as  follows:  By  tuitions;  by 
1  the  capital;  and  when  needed  by  subsidies  from  the  canton, 
\  government,  and  from  appropriations  out  of  the  city  treas- 
pecial  permanent  fiind  is  provided  by  donations,  the  inter- 
ich  is  utilized  for  scholarships  to  persons  of  small  means, 
the  year  1^0  the  income  and  expenditures  were  as  follows: 


INCOME. 

ippropriation $1, 134.  S4 

^f  tbe  bureau  for  stamping  gold  and  silror,  at  Locle 250. 90 

1,(536.87 

k  done  bypupil* 672.35 

eipts 61.53 

ibsidy...... 1,194.19 

jsidy..... 1,487.91 

6,438.59 

EXPEXDITUncS. 

teachers  and  directors 4, 188. 10 

materials 891.42 

>en8es 1,369.35 

8 277.92 

6,726.79 

ion  for  regular  pupils  is  15  francs  ($2.00)  per  month  for  na- 
Switzerland  and  30  francs  ($5.79)  per  month  for  foreigners, 
lo  take  a  course  in  adjusting  and  regulating  only  pay  a 
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tuition  of  150  francs  (i|28.95)  for  three  months,  and  50  francs  ($9.Go)  for 
each  (Additional  month.  Former  pupils  who  reenter  to  take  this  course 
pay  a  tuition  of  30  francs  ($5.79)  per  month. 

Regular  pupils  must  be  at  least  14  years  of  age,  and  must  have 
passed  a  satisfactory  examination  before  being  admitted.  Applications 
are  made  to  the  president  of  the  board.  They  must  indicate  the  names 
of  the  applicants'  parents  or  guardians  residing  in  the  city,  and  if  the 
latter  are  not  residents,  the  names  of  some  citizens  who  will  be  respon- 
sible for  the  pupils.  When  the  applications  exceed  the  vacancies 
preference  is  given  in  the  following  order:  To  citizens  of  Neuchatd 
(canton),  of  Switzerland,  and  foreigners  residing  in  Locle;  to  citizens  of 
Neuchatel  (canton),  of  Switzerland,  and  foreigners  residing  outside  of 
Lode. 

The  sux)plies  and  tools  bought  for  the  pupils  are  charged  to  tbcm. 
Parents  or  guardians  are  responsible  for  the  damage  done  by  pupils  to 
furniture  or  the  tools  intrusted  to  their  care.  Pupils  are  put  on  proba- 
tion for  three  months,  and  if  found  unfit  for  an  apprenticeship  the 
board  will  notify  their  parents  to  withdraw  them  from  the  scLool 
General  examinations  are  held  each  year  of  the  practical  and  theo- 
retical work  covered  during  the  period. 

This  school,  when  founded  in  186d,  was  considered  as  an  experiment. 
It  began  with  6  pupils  and  1  teacber  of  practical  and  theoretical 
work.  A  teacher  of  the  public  schools  taught  the  class  in  mathematics. 
On  October  1  of  the  same  year  the  attendance  had  increased  and  an 
instructor  of  rough  work  and  mounting  was  added.  March  1,  1870, 
an  instructor  of  wheel  work  and  escapements  was  added.  The  attend- 
ance in  the  meantime  had  increased  considerably,  and  on  May  1, 1875, 
another  teacber  for  rough  work  was  added  to  the  school.  Since  then 
the  number  of  teachers  has  been  increased  as  the  necessities  required. 
During  this  period  of  time  the  watchmaking  industry  had  undergone  a 
great  change.  The  hand  work  was  replaced  by  machine  work.  In 
order  to  familiarize  the  pupils  with  these  machines  it  was  necessary  to 
purchase  them.  Large  expenditures  were  required  for  this  purpose, 
but  on  account  of  government  subsidies  they  could  be  met.  At  the 
present  time  the  school  is  equipped  with  the  latest  machines  and  tools. 
The  school  proved  to  be  a  success  from  its  very  beginning.  The  fed- 
eral subsidy  made  it  possible  to  establish  a  school  of  mechanics  in  1887, 
where  pupils  learn  to  make  tools  and  construct  the  machines  used  in 
the  watchmaking  industry. 

SCHOOIi   OF    WATCHMAKING   AND    MECHANICS,    CHAUX-DE- 

FONDS. 

This  school  was  founded  in  1865.  It  is  a  municipal  institution.  Its 
object  is  to  educate  young  men  practically  and  theoretically  in  all  the 
branches  of  watchmaking,  and  also  in  the  construction  and  repair  of 
tools  and  machinery  used  in  watch  manafacture. 
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The  practical  work  in  the  division  for  watchmaking  comprises,  suc- 
cessively, preliminary  work  in  taming  and  filing,  making  small  tools, 
rough  work,  wheel  work,  mechanisms  of  stem-winders,  simple  pieces, 
complicated  pieces,  diverse  escapements,  finishing,  mounting  and  ad- 
justing, and  regulating  watches.  The  work  includes  all  kinds  of  key 
and  stem-winding  watches,  from  the  most  simple  pieces  to  calendar 
and  repeating  watches  and  chronometers.  The  theoretical  work  is  aj)- 
portioned  as  follows:  Preparatory  class — arithmetic  and  bookkeeping, 
geometry,  and  theory  of  watchmaking  5  first  year — arithmetic,  book- 
keeping, mechanics,  geometry,  and  theory  of  watchmaking;  second 
year — algebra,  geometry,  trigonometry,  physics,  cosmography,  me- 
chanics, and  theory  of  watchmaking;  third  year — algebra,  theory  of 
watchmaking,  mechanics,  and  physics;  special  higher  course — alge- 
bra, mechanics,  and  theory  of  watchmaking.  Technical  drawing  forms 
an  important  feature  of  the  instruction.  The  regular  course  is  for  three 
years;  with  the  extra  course,  four  years. 

The  practical  work  in  the  division  for  mechanics  is  apportioned  as 
follows:  First  year — ^preliminary  work,  file  work,  turning,  forge  work, 
executing  models  for  castings;  second  year — models  for  castings,  file 
work,  turning,  forging,  setting  up  and  adjusting,  apparatus  for  meas- 
uring, execution  of  simple  dies  and  matrices;  third  year — setting  uj) 
and  adjusting,  executing  tools  used  in  watchmaking,  also  other  ma- 
chinery, executing  machines  and  instruments  previously  planned  and 
designed  by  the  pupil,  dies  and  matrices,  stamping;  fourth  year — fine 
instruments  and  physical  apparatus,  instruments  for  measuring,  exe- 
cuting machines  planned  and  designed  by  the  pupil.  The  students  in 
tliis  division  follow  the  same  theoretical  course  as  those  in  the  division 
for  watchmaking,  except  that  the  subjects  of  theory  of  watchmaking 
and  of  cosmography  are  replaced  by  technology,  applied"  mechanics, 
chemistry,  and  metallurgy.  In  designing  the  pupils  of  this  division 
have  two  additional  hours  of  sketching  (mechanical). 

The  average  time  per  week  devoted  to  theoretical  instruction  and 
drawing  is — 10  hours  for  the  preparatory  class;  12  for  the  first  year;  12 
for  the  second  year;  8  for  the  third  year;  7  for  the  fourth,  or  extra  year. 
It  is  the  same  for  pupils  of  both  schools,  except  that  those  of  the  school 
of  mechanics  have  two  hours  more  per  week  in  sketching.  The  rest  of 
the  time  is  devoted  to  practical  work.  The  school  is  in  session  dally, 
except  Sundays  and  holidays,  from  7  a.  m.  in  summer  and  8  a.  m.  in  win- 
ter until  7  p.  m.,  with  an  intermission  of  one  and  a  half  hours  at  noon. 
There  are  fourteen  days'  vacation  in  the  summer  time. 

The  teaching  personnel  consists  of  a  director,  who  is  also  instructor 
of  theoretical  branches  and  technical  drawing;  a  teacher  of  preliminary 
work,  rough  work,  and  wheel  work;  a  teacher  of  rough  work  mechan- 
isms for  winding,  and  complicated  pieces;  a  teacher  of  escapements, 
finishing,  mounting  and  adjusting,  and  regulating;  a  director  of  the 
division  for  mechanics,  who  is  also  teacher  of  drawing;  a  teacher  for  the 
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practical  work  iu  meclianics;  a  teacher  for  the  class  in  mechauical  niana- 
facture  of  wiatches;  a  professor  of  mathematics;  a  teacher  of  bookkeep- 
ing, makiug  nine  persons  in  all. 

Sixty-five  pnpils  attended  the  school  daring  the  scholastic  year  1890- 
'91.  Ten  left  the  school,  of  which  2  had  fiuished  a  three  years'  appren- 
ticeship, 6,  a  partial  appreuticeship,  <and  2  had  not  attended  long  enough 
to  have  profited.  This  left  55  pnpils  at  the  school  on  June  30, 1S91,  wlio 
were  then  occupied  as  follows:  Bough  work  and  spring  boxes,  11;  mecli- 
auisms  for  winding  watches,  8;  wheel  work,  1;  complicated  pieces, 
calendar  watcheS|Tepeaters,  chronometers,  etc.,  6 ;  escapements,  7 ;  test 
ing  and  regnlating  watches,  8 ;  the  division  for  mechanics,  13 ;  and  higher 
theoretical  studies,  1. 

Since  the  foundation  of  the  school,  in  18G5,  until  June  30, 1891, 472 
pupils  have  attended. 

No  statistics  could  be  obtained  regarding  the  present  occupations  of 
former  pupils.  Kcarly  all  are  either  in  business  for  Uiemselves,  as  man 
ufacturers,  repairers,  or  dealers,  or  are  superintendents,  finishers,  ex- 
aminers, or  adjusters  and  regulators  in  watch  factories.  Pupils  who 
have  taken  the  whole  course  rarely  if  ever  take  any  inferior  positions, 
such  as  ordinary  workingmen,  in  watch  factories.  They  are  skilled 
workingmen,  and  are  regarded  as  such  by  the  manufacturers. 

The  administration  of  this  school  is  intrusted  to  a  commission  of 
twenty  persons,  named  by  the  general  municipal  council.  Each  year 
tbis  commission  makes  a  detailed  report  of  the  progress  of  the  school. 
A  copy  of  this  report  is  deposited  with  the  archives  of  the  nation,  the 
cantoD,  ond  the  municipality. 

The  general  expenses  of  the  school  are  covered  by  tuitions,  income 
from  the  capital  for  special  cases,  municipal  appropriations,  state  appro- 
pnations,  and  federal  subsidies. 

During  tbe  yeiur  1890  the  income  and  expenditures  of  the  school 
were  as  follows: 

iMcotn. 

Monicipal  appropriation 18,454.70 

Stat«  appropriation 1,170.06 

Forloral  sabsidy I,775.f0 

Tuitiona 1,354.1^ 

Income  from  capital  and  sundries. 441.70 

Total 8.11^25 

EXPKNDITUBKS. 

Salaries  of  director  and  teachers 5,523.47 

Tools,  materials,  and  furiiiskingB 1,074.88 

General  expenses 1,597  90 

Total a  196.25 

The  tuition  for  natives  of  Switzerland  and  pupils  of  foreign  birth 
whose  parents  reside  in  Switzerland  is  fixed  at  16  franes  ($2.90)  per 
month  during  the  first  two  years  of  apprenticeship,  10  ftanes  (f  1.93)  per 
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month  during  the  third  year^  and  5fi:ancs  (97  cents)  per  mouth  during  the 
Iburth  year.  For  foreigners  the  tuition  is  25  francs  ($4.83)  per  month 
during  the  entire  apprenticeship.  Pupils  must  supply  all  then*  own 
small  tools  and  furnishings.  The  heavy  machinery  is  the  property  of 
the  school.  The  work  done  belongs  to  the  pupils.  In  the  division  for 
mechanics  the  tools  and  furnishings  are  the  property  of  the  school;  at 
times  pupils  who  show  great  zeal  in  their  work  receive  compensation 
for  pieces  executed.  Pupils  of  both  divisions  pay  for  the  materials 
necessary  for  the  instruction  in  drawing  and  theoretical  branches.  All 
tools  and  materials  must  be  pui'chased  at  the  school. 

Pupils,  to  be  admitted,  must  be  at  least  14  years  of  age,  and  must 
have  passed  a  satisfactory  examination.  Apx^lications  are  made  to  the 
president  of  the  commission,  and  must  contain  the  age  and  name  of  the 
pupil  and  the  address  of  the  parents  or  guardians  who  will  be  respon- 
sible to  the  commission.  When  pupils  are  non-residents  some  citizens 
of  Chaux-de-Fonds  must  agree  to  be  responsible  for  them.  When  the 
applications  exceed  the  vacancies  preference  is  given  in  the  following 
order:  To  natives  of  Neuch&tel  (canton)  and  Switzerland  residing  at 
Chaux-de-Fonds;  to  natives  of  Neuch^tel  (canton)  and  Switzerland 
not  residing  at  Ghaux-de-Fonds;  to  foreigners  residing  in  or  outside 
of  Chaux-de-Fonds. 

PupOs  must  apply  in  writing  one  month  in  advance  if  they  wish  to 
leave  the  school  before  completing  their  course  of  study.  They  can 
leave  only  at  the  end  of  June  and  Janusury  of  each  year. 

No  pupil  can  dispense  with  the  theoretical  instruction  without 
special  permission  of  the  commission.  During  the  first  three  months 
of  apprenticeship,  if  pupils  are  found  to  lack  the  necessary  proficiency, 
their  parents  are  notified  to  withdraw  them  from  the  school.  Partial 
apprenticeships  can  be  taken  for  special  branches,  such  as  in  rough 
work,  in  wheel  work,  in  mechanisms  for  winding,  in  simple  pieces,  in 
complicated  pieces,  in  various  escapements,  in  finishing,  in  mounting, 
and  in  regulating,  when  parents  can  not  send  their  children  to  serve 
the  entire  time.  Young  men  and  workingmen  who  desire  to  x>crfect 
themselves  in  their  particular  brai^ches  may  attend  one,  two,  or  three 
months  according  to  their  proficiency.  Free  scholarships  are  provided 
for  out  of  a  sx>ecial  fund  donated  to  the  schooL  Pupils  who  intend  tak- 
ing an  apprenticeship  in  watchmaking  may  take  a  partial  apprentice- 
ship of  one  year  in  the  division  of  mechanics  in  order  to  make  them- 
selves more  proficient  in  that  branch  of  the  profession. 

At  the  expiration  of  each  scholastic  year,  in  accordance  with  the  cus- 
tom in  schools  of  this  class  in  Switzerland,  a  general  examination  takes 
place,  and  prizes  are  distributed  to  such  pupils  as  distinguish  them- 
selves in  any  particular  branches.  At  the  last  examination,  June  26 
and  27, 1891,  nineteen  such  prizes  were  distributed.  Pupils  who  desire 
to  have  a  certificate  of  capacity  upon  leaving  the  school  must  submit 
to  a  special  examination  in  the  presence  of  examining  exx>erts  taken 
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from  outside  the  scliool.  The  following  classes  of  certificates  are  issued : 
A  diploma,  called  the  diploma  of  honor;  a  warrant  of  capacity,  first 
degree;  a  warrant  of  capacity,  second  degree;  and  a  certificate  of 
education. 

SCHOOIi  OF  V^ATCHMAKINa,   NEUCHATBIi. 

This  school  was  founded  in  1871.  It  is  a  municipal  institution.  Its 
object  is  "to  offer  to  pupils  and  to  workingmen  in  the  watchmaking 
iudustry  the  means  of  acquiring  the  necessary  theoretical  knowledge, 
and  as  nearly  as  possible  a  practical  training  in  their  profession." 

Pupils  are  divided  into  two  categories — those  who  wish  to  take  a 
complete  course  in  watchmaking  and  those  who  desire  to  study  oiilj 
one  particular  branch  of  the  profession,  or  workingmen  who  desire  to 
perfect  themselves  in  their  particular  lines  of  work.  There  is  also  a 
higher  course  for  persons  intending  to  become  experts  or  superintend- 
ents in  watch  factories. 

Pupils  of  the  first  category,  those  taking  the  complete  watchmaking 
course,  attend  three  years  and  are  divided  into  three  classes: 

First  year. — Eough  work,  mechanismsof  winding,  wheel  work.  Pupils 
make  such  small  tools  as  can  be  executed  with  the  file  and  the  lathe. 
Each  pupil  must  make  six  ]>ieces  of  the  rough  work,  the  parts  used  for 
the  winding  and  the  meelianisms  properly  set,  and  various  kmds  of 
wheel  work.  Finally,  they  must  prepare  the  wheel  work  for  six  stem- 
winding  watches,  which  work  is  presented  for  the  first  year's  examiua- 
tion. 

Second  year, — Escapements.  The  pupils  must  make  the  small  tools 
used  |n  this  work,  must  learn  to  set  the  jewels,  and  must  make  several 
cylinders  and  an  assortment  of  anchors;  then  they  finish  cylinder  and 
anchor  escapements,  and  set  them  in  the  six  $tem-wiudiug  watches. 
This  work  is  presented  for  the  second  year's  examination. 

Third  year. — Finishing,  adjusting,  testing,  and  repairing.  The  pupils 
make  the  small  tools  used  in  this  work.  They  learn  to  finish  key  and  stem- 
winding  watches,  and  to  regulate  them.  They  then  test  and  finish  tbe 
pieces.  The  six  pieces  commenced  in  the  previous  years  are  then  fin- 
ished, regulated,  and  tested,  and  finally  presented  for  examiuatioii  at 
the  end  of  the  third  year. 

Finally  those  who  wish  to  make  chronometers  and  other  complicated 
pieces  may  continue  at  the  school  and  pass  an  examination  for  a  special 
diploma.  The  pupils  of  the  second  category  may  take  any  one  of  tbe 
above  branches  of  work.  Their  time  at  school  depends'upon  the  nature 
of  their  work  and  their  practical  experience  as  workingmen. 

The  theoretical  work  (mathematical  course)  comprises  the  following 
studies : 

Preparatory  class  {3  hours  per  week). — Arithmetic — ^fundamental  oper- 
ations with  whole  numbers,  fractions  and  decimals,  powers  and  roots, 
applications;  algebra — elements  of  literal  calculations;  geometry—defi- 
nitions, plane  (first  part). 
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Fini  year  class  (3  hours  per  week). — Aritliinetic — proportion,  pro- 
gression, logarithms,  divers  rules;  algebra — equations  of  the  first 
degree  with  one  or  more  unknown  quantities,  powers  and  roots  of  alge- 
braic quantities;  geometry — plane  (second  part). 

Second  year  class  {4  hours  per  week), — Algebra — equations  of  the  sec- 
ond degree  with  one  unknown  quantity;  geometry  of  space;  mechan- 
ics—preliminary studies,  uniform  and  varied  motion,  weight,  parallel  and 
oi)[)08ite  forces,  exercises;  physics — general  properties  of  matter,  attrac- 
tion, elasticity,  laws  of  equilibrium,  hydrostatics. 

Third  year  class  {4  hours  per  week), — ^Algebra — equations  of  the  second 
degree  with  several  unknown  quantities,  etc.;  plane  trigonometry — 
principles,  resolution  of  triangles;  mechanics — divers  motions,  centre 
of  gravity,  resultants  of  forces,  forces  and  living  powers,  the  pendu- 
^Biii,  laws  of  friction;  physics — heat. 

Special  higher  course  for  a^irants  for  experts  diplomat  (4  hours  per 
^feeh). — Infinitesimal  calculus ;  analytical  geometry — ^principles,  straight 
'ines,  circumferences,  ellipses,  divers  curves;  mechanics — divers  the- 
<>rems,  engines,  dynamic  equilibrium;  physics — acoustics,  optics. 
The  course  in  theory  of  watchmaking  is  as  follows: 
^irst  year  class  [2  hours  per  week), — General  functions  of  clocks  and 
batches;  principles,  motive  forces,  wheel  work. 

Second  year  cla^s  {2  hours  per  week), — Gearing;  mechanical  studies; 
^^capements,  general  functions;  special  studies  of  anchor  and  cylinder 
^^capements. 

Third  year  class, — ^Various  escapements;  theory  of  regulating. 
Special  higher  course, — Studies  in  regulating;  Phillip's  theory;  com- 
I>en.sation  of  watches  and  clocks,  etc. 

The  course  in  electricity,  first  year  (1  hour  per  week),  embraces 
Sources  of  electricity;  effects,  laws,  and  measurement  of  electric  cur- 
Tents;  practical  application  to  watchmaking;  classification  of  electric 
Watchmaking;  system  of  reporting  time  by  electricity.  Second  year  (I 
hour  per  week),  complete  study  of  the  various  systems  for  electrical 
clocks;  correction  of  habitual  faults; electrical  registering;  telephones; 
electric  light. 

The  course  in  cosmography  (I  hour  per  week)  embraces  general 
studies  of  planetary  bodies;  celestial  motions;  laws;  astronomical 
instruments. 

The  course  in  French  language  for  natives  (1  hour  per  week)  embraces 
reading  selected  pieces;  definition  and  spelling  of  words;  dictation; 
exercises  in  composition.  Course  for  foreigners  (1  hour  per  week), 
exercises  appropriate  for  the  pupils  according  to  the  extent  of  their 
knowledge  of  the  French  language. 

The   course   in   technical  drawing   (4  hours  per   week)  includes 
elementary  draughting;  gearing,  escapements;  copying  machinery  from 
the  objects;  plans  and  profiles;  calibers  of  watches  and  clocks. 
The  school  is  in  session  from  7  a.  m.  in  summer  and  from  8  a.  m.  in 
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winter  until  7  p.  iil,  with  an  intermissiou  of  one  and  one-half  hoars  at 
noon.    Each  year  there  is  a  vacatiou  of  two  or  three  weeks. 

The  teaching  personnel  consists  of  a  director,  who  teaches  in  practical 
and  theoretical  work,  two  instructors  of  practical  work,  and  three  pro- 
fessors of  theoretical  branches. 

The  attendance  since  the  foundation  has  been  144  pupils,  of  \rhom 
20  were  at  the  school  at  the  close  of  the  year  1891.  No  record  is  kept 
of  their  present  occupations,  but  it  is  thought  that  nearly  all  are  iu  tlie 
watchmaking  industry. 

The  administration  of  this  school  is  confided  to  a  commission  named 
by  the  general  council  of  the  municipality.  Each  year  it  presents  a 
detailed  report  of  the  progress  of  the  school.  This  commission  consists 
of  15  members,  three-fifths  of  whom  are  chosen  from  among  the  watcL- 
makers  and  the  rest  from  the  school  board. 

The  expenses  of  the  school  are  defrayed  by  subsidies  from  the  nation, 
the  canton,  and  the  municipal  appropriations,  by  tuitions,  and  by  volnt^* 
tai*y  donations.    During  the  year  1800  the  income  and  expenditax^s    ; 
were  as  follows : 

INCOME. 

Municipal  appropriation $882-^ 

Cantonal  subsidy 773-^ 

Tuitions 83^-^^ 

Federal  subsidy 74T' ® 

Total 2,73^-^ 

EXI»E2«)ITUnE8. 

Salaries  of  director  and  teachers 2,341^  ^ 

Tools  and  materials 211^  ^* 

General  expenses A^^  ^ 


Total 2,735. 

The  tuition  is  5  francs  (97  cents)  per  month  for  Swiss  citizens  and  2^^ 
francs  (J3.86)  per  month  for  aliens.  Pupils  whose  parents  are  resi- 
dents and  electors  of  the  city  have  the  preference.  Small  tools  must 
be  furnished  by  the  pujals.  Fixed  tools  and  machinery  are  furnishcil 
free  by  the  school.  Pupils  are  held  responsible  for  any  damage  to 
property.  Pupils  must  be  at  least  13  years  of  ago  when  admitted. 
Pupils  can  not  leave  the  school  without  giving  notice  one  month  in  ad- 
vance.   Theoretical  instruction  is  couii)ulsory. 

SCHOOIi  OP  V^ATCHMAKING,  FLEURTCR. 

This  school  was  founded  in  1850.  It  has  existed  as  a  municipal  insti- 
tution since  1875. 

The  course  of  instruction  comprises,  successively,  all  the  different 
parts  of  work  done  in  the  profession — ^tool  making,  rough  work  with 
mechanisms  for  winding,  wheel  work,  anchor  escapements,  finishing 
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and  regalatiug,  plain  and  calendar  watclies.  The  theoretical  instruc- 
tion is  simple,  and  inclades  such  branches  as  are  necessary  in  the 
practical  work.  The  course  properly  requires  about  three  years,  but 
naost  pupils  learn  only  certain  parts,  remaining  for  one  year  or  a  lit- 
tlcloager.    Theoretical  instruction  is  compulsory. 

The  hours  of  work  arc  from  7  a.m.  to  7  p.m.  in  summer  and  from  8 
a.i]L  to  8  p. OL  in  wintei*,  with  an  intermission  of  one  hour  at  noon.  The 
scliool  is  in  session  daily  except  on  Sundays  and  holidays.  The  time 
spent  in  theoretical  work  varies  greatly,  but  averages  about  eight 
hours  per  week. 

The  teaching  personnel  consists  of  two  instructors,  who  have  charge 
of  both  the  practical  and  theoretical  instruction. 

At  the  close  of  the  year  1891  there  were  13  pupils  at  the  school;  139 
pupils  have  attended  the  school  since  it  was  founded.  !No  record  is 
kept  of  the  present  occupations  of  former  pupils.  Nearly  all  are  sup- 
P9sed  to  be  still  in  the  watchmaking  industry. 

The  administration  of  this  school  is  intrusted  to  a  commission  named 
by  the  general  council  (municipal).  Each  year  this  commission  makes 
ft  detailed  report  of  the  progress  of  the  school. 

The  generiil  expenses  of  the  school  are  covered  by  tuitions  and  by 
Subsidies  from  the  state  and  the  municipality.  This  is  the  only  watch- 
making school  that  receives  no  federal  subsidy.  During  ISOO  the  income 
^Hd  expenditures  were  as  follows: 

INCOME. 

Cantonal  subsidy $772.00 

Manicipal  appropriation 289.50 

Taitious 193.00 

Various  receipts 28. 95 

Total 1,283.45 

EXPKXDITURKS. 

Salaries  of  teachers 1,138.70 

Toola 38,00 

General  expenses 106. 15 

Total 1,283.45 

The  tuition  for  natives  of  Switzerland  is  10  francs  (f  1.93)  per  month ; 
for  foreigners  it  is  25  francs  ($4.83)  per  month. 

Pupils  befijre  entering  must  be  13  years  of  age  and  must  present  a 
certificate  of  education.  Api)licatiou8  are  made  in  writing  and  must 
be  accompanied  by  the  names  and  addresses  of  the  parents  or  others 
resident  in  Pleurier  who  will  be  responsible  for  the  applicants.  Pupils 
must  furnish  the  necessary  materials  and  tools  for  their  instruction. 
They  must  also  pay  for  lighting. 
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SCHOOL  OF  WATCHMAKING,  SOLEURB. 

This  school  was  founded  iu  1884.    It  is  a  municipal  and  state  insti- 
tution. 

Tlie  practical  work  consists,  successively,  of  rough  work,  wheel  work, 
cylinder  and  anchor  escapements,  finishing,  regulating,  and  testing  of 
watches.  Pupils  who  have  successfully  passed  through  the  three 
years'  apprenticeship  may  take  a  special  course  in  watch  repairing. 
Workingmen  who  desire  to  perfect  themselves  may  attend  six  moiitlis 
or  a  year,  according  to  their  previous  attainments.  These  may  take  a 
course  in  only  one  branch  if  they  desire. 

Tlie  theoretical  work  comprises  theory  of  watchmaking,  mathemat- 
ics, x)hysics,  drawing  and  bookkeeping,  and  the  French  and  German  lan- 
guages. Special  instruction  is  also  given  in  the  Italian  and  English 
languages.  This  is  optional  with  the  pupils,  and  a  charge  of  5 
francs  (97  cents)  per  year  is  made  for  each  language.  Intercourse 
between  the  pupils  and  teachers  is  conducted  in  both  the  German  and 
French  languages. 

The  school  is  in  session  daily,  except  Sundays  and  holidays,  from  7 
a.  m.  in  summer  and  8  a.  m.  in  winter  until  7  p.  m.,  with  an  interml^ion 
of  one  and  one  half  hours  at  noon.  There  are  fourteen  day s' vacation 
in  summer.  All  the  time  not  taken  up  in  theoretical  work  is  spent  iu 
the  workshops.    All  studying  must  be  done  outside  the  school  hours. 

The  teaching  personnel  consists  of  a  principal,  receiving  a  yearly 
salary  of  3,300  francs  (863G.90),-  one  assistant,  receiving  annually  900 
francs  ($173.70)  for  eight  hours'  instruction  per  week;  one  assistant, 
receiving  annually  150  francs  ($28.95)  for  two  hours'  instruction  per 
week.  Instruction  in  the  optional  courses  is  given  at  the  state  college  by 
professors  employed  there.    During  the  scholastic  year  ending  April 
30, 1891, 11  pupils  attended  the  school.    One  pupil  graduated  during 
the  year.    The  total  attendance  since  the  foundation  was  76  papilS' 
jS^o  record  is  kept  of  the  present  occupations  of  the  graduates.    Most 
of  them  remain  in  Switzerland  occupied  in  watch  factories,  others  are 
watch  repairers,  and  about  25  are  in  the  watchmaking  business  for 
themselves. 

The  affairs  of  the  school  are  administered  by  a  commission  of  7  mem- 
bers, 3  of  whom  are  selected  by  the  cantonal  and  4  by  the  municipal 
government.  The  president,  vice-president,  and  secretary  of  this  com^ 
mission  constitute  the  executive  committee. 

The  expenses  of  the  school  are  covered  as  follows :  By  a  federal  suh- 
sidy,  by  a  cantonal  subsidy,  by  the  community,  by  the  municipality,  by 
tuitions,  and  by  donations. 

During  the  scholastic  year  ending  April  30, 1891,  the  total  expenses 
of  the  school  were  10,827  francs  ($2,089.61).  The  tuition  is  5  francs 
(97  cents)  per  month  for  natives  and  25  francs  ($4.83)  for  foreigners. 
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x?e  scholarships  are  sometiines  given  to  poor,  deserving  pupils.  The 
dIs  and  other  materials  for  the  practical  and  theoretical  work  are  fur- 
»hed  at  the  expense  of  the  pupils.  The  work  done  belongs  to  the 
ipils,  although  the  school  commission  reserves  the  right  to  designate 
lat  is  to  be  done.  The  heavy  tools  and  machinery  belong  to  the 
bool. 

Pupils  to  be  admitted  must  be  fit  least  15  years  of  age  and  must  have 
mpleted  the  primary  education  required  by  law.  They  must  pass  a 
eoretical  examination,  and  later  a  practical  test,  before  entering  fully 
ion  the  apprenticeships.  The  latter  test  is  made  after  the  first  three 
3nths  of  attendance  at  the  school,  and  upon  this  depends  whether  the 
ipil  remains,  and  if  so,  whether  he  can  be  permitted  to  take  a  whole  or 
partial  apprenticeship  in  watchmaking.  Pupils  enter  into  a  contract 
apprenticeship,  and  if  they  leave  before  the  expiration  of  this  contract 
&ne  not  exceeding  10  francs  ($1.93)  per  month  for  the  unexpired  time 
ny  be  exacted  by  the  commission. 

SCHOOL  OF  WATCHM  A  KTNQ,  BnSNNE. 

This  school  was  founded  in  1872,  and  is  one  of  the  municipal  and  state 
stitutions.  It  has  two  divisions — ^watchmaking  and  fine  mechanics. 
The  practical  work  in  the  division  for  watchmaking  comprises,  sue- 
ssivcly,  rough  work  and  mechanisms  for  winding,  about  14  months; 
iccl  work,  about  4  months;  escapements,  about  12  months;  finishing, 
gulating,  testing,  and  mounting  repeaters,  chronographs,  calendar 
itches,  etc.,  6  or  more  months.  Instraction  in  complicated  pieces  is 
ttional,  and  is  only  given  when  the  pupil  shows  special  proficiency. 
The  practical  work  in  the  division  for  mechanics  comprises  tools 
ed  in  the  watchmaking  industry,  machines  for  mechanical  work,  and 
merican  lathes.  The  course  continues  about  three  years.  AH  in- 
ruction  is  given  in  the  French  and  German  languages. 
The  theoretical  instruction,  which  is  the  same  for  both  divisions,  com- 
ises  the  theory  of  watchmaking,  mathematics,  mechanics,  kinematics, 
lysics,  chemistry,  cosmography,  technical  drawing,  and  bookkeeping. 
Each  pupil  before  entering  the  watchmaking  school  passes  three 
>uths  in  the  mechanical  department.  The  school  is  in  session  daily, 
cept  Sundays  and  holidays,  from  7  a.  m.  in  summer  and  8  a.  m.  in 
nter  until  7  p.  m.,  with  an  intermission  of  one  and  one-half  hours  at 
ion.  The  time  devoted  to  practical  and  theoretical  instruction  varies, 
le  average  is  about  45  hours'  practical  work  and  12  hours'  theoretical 
>rk  in  winter,  and  61  hours'  practical  work  and  11  hours'  theoretical 
)rk  in  summer.  At  the  present  time  (August  1891)  there  arc  four 
asses  in  theoretical  work. 

The  teaching  personnel  consists  of  a  director,  who  is  also  instructor 
drawing  and  theory  of  watchmaking,  a  professor  of  mathematics,  a 
ofessor  of  bookkeeping,  two  teachers  of  practical  work,  and  one  mas- 
r  mechanic. 
In  August  1891  when  the  school  was  visited  there  were  28  pupils  in 
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tlie  watchmaking  school  aud  10  iu  the  school  for  fine  mcchauics.  Since 
the  foundation  of  the  school  about  350  pupils  have  attended. 

No  statistics  could  be  obtained  regarding  the  present  occupatioiis  of 
former  pupila.  It  is  estimated  that  about  70  per  ceutw  remain  iutbe 
watchmaking  industry.    Many  graduates  are  in  foreign  countries. 

The  affairs  of  the  school  are  administered  by  a  commission  of  13  mem 
bers,  of  whom  5  are  named  by  the  canton  and  8  by  the  municipality 
of  Bienue.  The  president,  vice-president,  and  secretary  constitute  tbe 
executive  committee. 

The  school  derives  its  income  from  tuitions,  a  cantonal  subsidy,  ma- 
ni(^i[>al  appropriations,  voluntary  donations,  and  federal  subsidies. 

During  the  scholastic  year  1890-'91  the  expenses  of  the  school  w^e 
28,114.41  francs  ($5,426.08)  and  the  income  2^,967.85  francs  ($5,590.80). 

The  tuition  is  10  francs  ($1.93)  per  month  f(»r  natives  of  Switzerland 
and  25  francs  ($4.83)  for  foreigners. 

The  tools  and  materials  necessary  fw  the  practical  and  theoretical 
work  are  furnished  at  the  expense  of  the  pupils.  Only  the  larger 
macliines  and  tools  belong  to  the  school.  The  products  of  the  school 
belong  to  the  pupils,  but  the  school  has  the  right  to  order  a  c^tain 
number  of  pieces  which  must  remain  as  school  property.  Puiuls  are 
also  invited  by  the  commission  to  leave  samples  <^  their  work  m  the 
school  museum. 

Pupils  taking  the  coarse  in  mechanics  furnish  neither  tools  oor 
materials,  but  the  work  done  belongs  to  the  school.  The  materials  for 
drawing  and  theoretical  instruction  are  furnished  by  the  pupils. 

Pupils  in  order  to  be  admitted  most  be  at  least  14  yeara  of  age,  and 
must  have  finished  tbe  primary  education  prescribed  by  law.  Candi- 
dates are  examined  for  admission. 

SCHOOL  OF  T77ATCHMAKINa,  FOREXTTRUT. 

This  school  was  founded  in  1883.    It  is  one  of  the  manicipal  and 
state  institutions. 

The  complete  apprenticeship  covers  a  x>eriod  of  three  and  a  half 
years.  It  comprises,  successively,  rough  work,  mechanisms  for  key  and 
stem-winding,  wheel  work,  cylinder  and  anchor  escapements,  and  flnisk- 
ing,  mounting,  regulating,  and  testing  watches.    For  partial  or  special 
apprenticeships  the  work  includes  jewel  setting,  escapement  work, 
pivot  work,  finishing  escapements,  regulating,  etc.,  and  the  coarse  cov- 
ers from  one  to  two  years  according  to  the  branch  taken  and  the  profi- 
ciency of  the  pupil.    All  time  lost,  whether  justified  or  not^  must  be 
made  up  after  the  expiration  of  the  term  of  apprenticeship.    The 
theoretical  instruction  comprises  theory  of  watchmaking,  arithmetic, 
bookkeeping,  and  drawing. 

The  school  is  in  session  in  summer  from  7  a.  m.  to  7  p.  nu,  with  two 
hours'  intermission,  and  in  winter  from  8  a.  m.  to  6.30  p.  m.,  with  one 
and  a  half  hours'  intermission.  It  is  open  daily  except  Sundays  and 
holid&yay  and  three  weeks?  vtMa^xm. 
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The  teaching  personnel  consists  of  a  director,  wlio  is  also  instructor 
of  practieal  work,  one  instmctor  of  practical  work,  a  professor  of  arith- 
metic, one  of  bookkeeping,,  and  one  of  drawing. 

On  May  1, 1880,  9  male  and  9  female  pupils  attended  the  school. 
They  were  at  work  as  lollows :  One  at  finishing,  2  at  placing  anchor 
escapements,  1  at  pivot  work  and  finishing  cylinders,  1  at  finishing 
cylinder  escapements,  5  at  setting  escapements,  3  at  regulating,  and  5 
at  cylinder  pivots.  During  the  year  following  9  of  these  finished  their 
apprenticeships,  and  all  of  them  easily  found  positions.  One  was  per- 
mitted to  leave  before  the  exi»ration  of  his  term^  At  different  times 
duiing  the  year  ending  April  30, 1891,  8  new  papils  entered,  leaving 
at  the  end  of  the  scholastic  year  16  pupils.  The  maximum  number  at 
any  one  time  during  this  year  was  23  pupils. 

No  record  is  kept  of  former  pupils'  present  occupations.  I^early  all 
are  occupied  in  the  watchmaking  industry. 

Tlie  administration  of  the  school  is  in  the  hands  of  a  commission  of 
seven  mcembers,  three  of  whom  at  least  must  be  watchmakers.  Three  of 
them  are  named  by  the  state,  three  by  the  municipality,  and  one  by  the 
communes  which  subsidize  tUe  school.  The  president,  vice- president, 
and  secretary  constitute  the  executive  committee. 

The  expenses  of  the  school  are  covered  by  state  subsidies,  subsidies 
fi*om  communities  of  th«  district  of  Porentruy,  tuitions,  private  dona- 
tions, and  federal  subsidies. 

The  following  is  the  budget  frqpk  January  1  to  December  31, 1890 : 

INCOME. 

Brought  forward  from  last  year $336. 75 

State  of  Beca 482.50 

Mauieipality  of  Porentruy 386.00 

Federal  govemmont  (500  francs  special) : 579.00 

Communities  of  the  district 69. 96 

TttitioiM - 192.29 

Fnniishings^  sale  of,  to  pupils 111.44 

Coramisstons  on  work  sold  for  pupils 48.55 

Sale  of  surplus  stookof  watches, 57.90 

Total 2,264.39 

EXPKNDITUBK8. 

Salary  of  director 636.90 

Salary  of  teacher  of  practical  work : 579.00 

Salaries  of  teachers  of  theoretical  work 138.58 

Sent  of  bnUding 38.60 

Interior  expenses,  heating,  lighting,  etc 70.  SO 

FnmisUings  (tools,  etc. )  to  be  sold  to  pupils 152. 07 

Purchase  of  tools  for  the  school 10. 81 

Furniture 40.48 

Total 1,668.20 

The  tuitiott  is  i^om  5  to  20  francs  (97  cents  to  $S.SO)  per  month,  the 
ansdoftt  d^pendiug  iii>ou  the  ctrenmstanees  of  the  Qayii»  &«td  of  thii. 
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scliool  itself.  In  the  case  of  worthy  pupils  with  small  means  the  tuition 
is  sometimes  partially  or  entirely  remitted  by  the  commission.  Tlie 
materials  and  smaller  tools  are  furnished  at  the  expense  of  the  pupils. 
The  pupils  obtain  the  proceeds  from  the  sale  of  their  work,  but  a  corn- 
mission  of  20  per  cent,  is  charged  for  the  use  of  the  larger  tools  and 
machinery  owned  by  the  school. 

Pupils  in  order  to  enter  the  school  must  be  at  least  14  years  of  age 
and  must  possess  the  education  prescribed  by  law  for  pupils  leaving 
the  primary  schools.  They  are  not  admitted  when  over  22  years  of  age. 
Pupils  enter  into  a  contract  of  apprenticeship  with  the  commission  of 
the  school.  When  pupils  are  non-residents  they  must  name  some  cue 
in  Porentruy  who  will  be  responsible  for  them.  During  the  first  three 
months  pupils  are  on  probation,  and  may  be  dismissed  if  found  incom- 
petent for  the  work. 

SCHOOL  OF  WATCHMAKING,  SAINT  TMTHR. 

This  school  was  founded  in  1866.  It  is  one  of  the  municipal  institu- 
tions of  Saint  Imier. 

The  instruction  comprises,  successively,  rough  work,  wheel  work,  es- 
capements, iiuishing,  regulating,  and  testing. 

The  first  year  is  devoted  to  making  rough  work,  wheel  work,  and  the 
niecliiinisms  for  winding;  the  second  year,  to  anchor  and  cylinder 
escapements,  making  and  finishing  the  parts,  and  setting  and  mounting 
them;  the  third  year,  to  finishing  and  mounting,  incasing,  regulating, 
and  repairing  watches. 

Tlie  theoretical  work  comprises  the  following  courses: 

First  year. — Algebra  and  trigonometry,  two  hours;  mechanics  (stat- 
ics), one  hour;  geometry,  one  hour;  theory  of  watchmaking  (time  and 
its  units;  true  time,  mean  time,  sidereal  time;  definition  of  a  tim®' 
piece;  principal  organs — (1)  the  motive  force,  (2)  wheel  work,  (3)  esc^ip^ 
ments,  (4)  regulators — first  part:  motive  force — weights  and  springs; 
second  part:  wheel  work — determining  the  diameters  of  wheels  and 
pinions,  determining  the  distance  of  centres  of  rotation,  determining 
the  form  of  the  toothed  wheels  and  the  fly  of  the  pinions),  two  hours; 
drawing  (geometrical  figures — their  properties  (1)  in  a  plane,  (2)  in 
space;  projections,  etc.;  drawing  the  curves  of  gearing,  cycloids,  epi- 
cycloids, hypocycloids,  the  evolvent  of  the  circle),  four  hours. 

Second  year. — ^Mechanics  (dynamics),  two  hours;  cosmography  (of 
the  sphere,  solar  system,  diurnal  and  annual  rotations  of  the  earth, 
measurement  of  time,  sun  dials,  latitude,  longitude,  determining  longi- 
tude by  the  chronometer),  one  hour;  theory  of  wat<5hmaking  (third 
part :  escapements — study  of  anchor,  cylinder,  and  other  escapements), 
two  hours;  drawing  (shading  in  ink,  gearing  employed  in  watchmaking, 
drawing  cylinder,  anchor,  and  other  escapements,  drawing  of  parts  in 
the  horizontal,  vertical,  and  profile),  four  hours. 

Tliird  year, — Mechanics  (practical  study  of  the  transmission  of  ma- 
ion  j;  two  hours;  pbysics  (Yieal,  com^cii^^t\Q\i^  oi^Uca.^  principal  instru- 
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mentej  electricity,  electric  clocks,  telegraphy,  chemistry,  study  of  metals 
used  ill  watchmaking,  alloys),  one  hotir;  theory  of  watchmaking  (fourth 
part:  regulators — the  pendulum,  determining  the  excess  of  teeth  in 
wheels  and  the  flies  of  pinions,  plans  of  calibers,  etc. ;  review  of  the 
whole  subject),  two  hours;  drawing  (draughting  tools  and  machinery, 
outlines  of  calibers,  Phillips's  curves). 

The  school  is  in  session  daily,  except  Sundays  and  holidays,  from  7 
a.  m.  to  6  p.  m.  in  summer  and  from  8  a.  m.  to  7  p.  m.  in  winter,  with 
an  intermission  of  one  hour  at  noon  for  dinner.  The  theoretical  instruc- 
tion is  given  in  the  evening  whenever  it  is  possible.  Theoretical  work 
during  the  first  year  occupies  ten  hou^s  a  week,  during  the  second  and 
thbd  years  nine  hours.  The  remainder  of  the  time  is  given  to  practical 
instraction. 

The  teaching  personnel  consists  of  a  director  and  teacher  of  the 
class  in  regulating;  a  teacher  of  the  second  year's  class  in  escape- 
ments; two  teachers  of  the  first  yearns  class  in  rough  and  wheel  work; 
s  teacher  of  the  special  class  in  escapements ;  a  teacher  of  mathematics, 
bookkeeping,  and  commercial  arithmetic;  a  teacher  of  the  preparatory 
class  in  French,  arithmetic,  history,  and  geography. 

At  the  end  of  the  scholastic  year.  May  1,  1891,  the  attendance  was 
^  pupils,  classed  as  follows:  First  year's  class,  9  pupils;  second  year's 
^lass,  10  pupils;  third  year's  class,  4  pupils;  special  class  in  escapements, 
^2  pupils.  During  the  year  3  finished  their  three  years'  i^prentice- 
^hip,  and  6  completed  the  special  course  in  escapements. 

The  present  scholastic  year,  1891-'92,  opened  with  61  pupils,  of 
Xvhora  20  attended  the  special  class  in  escapements.  iNo  record  is 
kept  of  the  present  occupation  of  former  pupils.  With  few  exceptions 
^Uare  said  to  be  engaged  in  the  watchmaking  industry. 

The  affairs  of  the  school  are  conducted  by  a  commission  of  nine 
members  named  by  the  municipal  council  and  three  members  ap- 
pointed by  the  state  of  Bern.  Two-thirds  of  these  must  be  watch 
manufacturers. 

The  expenses  of  the  school  are  covered  by  tuitions,  state  subsidies, 
municipal  appropriations,  interest  on  the  capital,  private  donations, 
and  by  f(*deral  subsidies.  Following  are  the  receipts  and  expenditures 
during  1890: 

INCOME. 

Mnuicipal  subsidy  (Snitit  Irnicr) $820.25 

state  Bulisidy  (Bern) 1,158.00 

Fetleral  subsidy  (Swiaa  government) 1,486.10 

Thitions 641.72 

Private  donations 692. 87 

Receipts  from  bureau  for  testing  timepieces 12. 83 

Tools  and  materials  sold  to  pupils 73. 3-4 

Sundries 6. 91 

Interest  on  special  funds 25. 48 

Total 4,917.50 

S.  Ex.  65 34 
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EXPKNDITURES. 

SalnrioH  of  director  aud  teacbers 2,577.05 

Rent;  jaui tor,  lighting,  and  heating * 616.S4 

Purchase  of  tools  and  furniture,  aud  repairs 576. 76 

Materials  for  instrnction 206.18 

Library 71.09 

Bureau  for   testing  timepieces 142,23 

Tools  and  materials  to  be  sold  to  pupils 156.42 

Mu»onm > 128.17 

Sundries 287.^1 

Payment  on  debt  (first  mortgage) 138.34 

Deficit  of  last  fiscal  year  (1889) 173.70 

Total 5,104.82 

Excess  of  expenses 187.12 

The  value  of  the  stock  and  of  the  special  fand  is  estimate  at 
28,771.07  fraucs  ($5,552.82). 

The  tuition  varies  with  the  circumstanees  of  the  pupils  aod  the 
financial  condition  of  the  school.  It  averages  -about  10  francs  (91.03) 
per  month.  The  rates  are  made  by  the  commission.  The  commissiou 
may  remit  the  tuition,  partially  or  entirely,  in  cases  of  deserving  per- 
sons without  means. 

Before  being  admitted  pupils  must  be  at  least  14  years  of  age  aud 
must  have  finished  the  primary  education  prescribed  by  law.  They 
miKst,  in  addition,  pass  an  examination  for  admiBsion.  A  contractor 
apprenticeship  must  be  signed  by  the  x^arents  or  guardians  residiDg  in 
the  district.  Pupils  leaving  before  the  termination  of  this  coutract 
must  pay  a  fine,  determined  by  the  commission,  which  fiue  can  n<)^ 
exceed  the  amount  that  would  have  been  paid  for  tuition  during  the 
unexpired  time. 

The  work  done  by  the  pupils  belongs  to  them,  but  they  must  pay  for 
all  the  tools  and  materials  that  they  use  except  the  larger  machinery. 
Pupils  often  donate  certain  pieces  to  the  school  museum. 

The  first  three  months  pupils  are  on  probation,  aud  may  be  dismissed 
if  found  incompetent.  Pupils  taking  special  courses,  such  as  in  escape- 
ments only,  may  be  apprenticed  for  a  shorter  time  than  three  years. 

SCHOOL  OF  T77ATCHMAKIKa  AND   MECHAIVICS,  GENZSVA 

This  is  a  municipal  institution.  The  object  of  the  watchmaking  divis- 
ion is  "to  give  coini>lete  instruction  in  the  art  of  watchmaking,  so  as  to 
make  able  and  well  informed  watchmakers,  thereby  increasing  the  pros- 
perity and  renown  of  the  Geneva  work.''  The  division  for  mechanics 
aims  "to  give  worktngmen  in  that  line  a  more  complete  theoretical 
knowledge  than  can  be  obtained  in  workshops,  together  with  a  practical 
training." 

The  theoretical  instruction  in  the  watclimaking  school  comprises 
mathematics,  mechanics,  kinematics,  technical  drawing,  elements  of 
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ysics  atul  cliemi^ry,  astronomy,  mid  theory  of  watclimakiog.  In- 
duction in  bookkeeping  is  optionaL  The  praetical  work  comprises 
o  divisions — ^the  superior  and  the  inferior.  The  inferior  appreutice- 
ip  comprises  the  following  work,  covering,  in  all,  tliree  years: 
mgh  work,  mechsuiisins  for  winding,  wheel  work,  cylinder  and  anchor 
^aiiements,  work  by  the  mechanical  process.  The  superior  appren- 
eship  can  be  taken  only  after  having  finished  the  inferior.  It  eom- 
Ises  the  following  work,  covering  two  years:  Glass  in  escapements, 
nstinction  by  the  mechanical  process  (machine  work),  movements, 
isking  and  regalating.  In  this  division  pupils  have  the  liberty  of 
oosing  the  class  which  they  desire  to  enter.  Otherwise  all  instruction 
obligatory.  The  superior  apprenticeship  is  intended  for  persons  who 
s^ire  to  fit  themselves  for  directors  of  workshops. 
In  the  mechanical  school  the  theoretical  work  comprises  mathemat- 
;,  mechanics,  physics,  chemistry,  elements  of  descriptive  geometry, 
;hnical  drawing  and  its  application  to  the  work.  Bookkeeping  is 
tional,  all  else  is  compulsory.  The  practical  work  comprises  three 
visions:  Elementary  division — metal  and  wood  work  without  the  use 
machinery;  intermediate  division — machine  work,  fitting;  superior 
K'ision — instruments  of  precision  and  physical  apparatus.  Pupils  of 
is  last  division  can  make  a  specialty  of  watchmaking  machinery,  in 
lich  case  they  enter  the  watchmaking  school  for  practice  in  the  ma- 
inery  there.  They  follow  the  theoretical  work  of  the  school  of 
ichanics,  however.  The  course  of  study  in  the  school  of  mechanics 
vers  three  years. 

The  faculty  of  the  two  schools  consists  of  a  director,  who  also  gives 
Borctical  instruction;  oneteaeherof  rough  work;  one,  of  escapements; 
e,  of  wheel  work;  one,  of  mechanisms  for  winding;  one,  of  move- 
mts;  one,  of  finishing  and  regulating;  one,  of  machine  work;  a 
icher  of  mechanics  and  an  assistant. 

Ihe  attendance  during  the  year  ending  June  30, 1891,  was  50  pupils 
the  school  for  watchmaking  and  30  in  the  school  for  mechanics, 
iking  80  inipils  in  all;  of  these  21  were  foreigners. 
With  few  exceptions  the  pupils  remain  in  some  capacity  in  the 
ktchmaking  industry,  either  as  manufacturers,  superintendents,  fin- 
lers  and  regulators,  or  as  merchants  or  repairers  of  watches. 
This  school  is  a  municipal  institution  and  under  the  jurisdiction  of 
B  administrative  council.  For  the  administration  and  general 
pervision  the  administrative  council  Is  assisted  by  a  consulting  com- 
ttee  of  twenty  members,  appointed  by  the  admin^trative  council, 
tnposed  as  follows:  Three  nominated  by  the  manufacturers^  asso- 
ition,  three  by  the  watchmakers^  association,  two  by  the  society  of 
ts,  and  twelve  nominated  by  the  council  itselt  The  administrative 
ancil,  with  the  advice  of  this  committee,  x^ipoints  all  functionaries 
the  school,  makes  all  interior  regulations,  prepares  the  programmes, 
d  determines  the  duties  of  officers  and  employes.    The  consulting 


532       REPORT  OP  THE  COMMISSIONER  OP  LABOR. 

committee  has  supervision  over  all  that  concerns  the  instruction  and 
interior  administration  of  the  school.  Once  a  year  it  makes  a  report 
of  the  progress  of  the  school.  For  the  government  and  supemsion  of 
the  school  for  mechanics  the  administrative  council  is  assisted  by  a 
committee  of  five  members,  appointed  for  two  years  by  the  said  council. 
The  duties  of  this  committee  are  similar  to  those  of  the  one  appointed 
for  the  watchmaking  school. 

The  expenses  of  the  school  are  defi:ayed  by  a  sum  annually  carried 
in  the  budget  of  the  city,  by  federal  subsidies,  and  by  tuitions.  The 
income  and  expenses  as  shown  by  the  budget  of  1891  were  as  follows: 

INCOME. 

Federal  subsidy ,. $3,019.«) 

Tuitions 868.50 

Muuicipal  appropriation 5,885.::2 

ToUl 9,773.52 

EXPENDITURES. 

Salaries  of  seven  teachers  of  practical  work 4,863.60 

Theoretical  instruction  (given  by  the  director) 965. 00 

Salaries  of  the  instructor  and  assistant  of  the  school  for  mechanics 1,003.60 

Salary  of  concierge  (janitor)  and  materials  for  cleaning 347.40 

Repairs  of  machinory,  tools,  etc 38t>.^ 

Purchases  of  tools 1,158.00 

Supplies  for  the  classes  for  mechanics 231.60 

Tools  awarded  to  Geneva  pupils 154.40 

Sundry  expenses,  compensations,  etc 663.93 

Total 9,773.52 

The  tuition  for  either  school  is  5  francs  (97  cents)  per  month  for  natives 
of  Switzerland  and  25  francs  ($4.83)  per  month  for  foreigners.  Cbil- 
dren  of  foreigners  who  have  lived  in  Geneva  at  least  six  years  are  ad 
mitted  for  the  same  tuition  as  Swiss  children.  An  extra  charge  is 
made  for  the  8ni)erior  division  of  the  watchmaking  school,  but  tbe 
amount  varies. 

To  be  admitted  pupils  must  be  at  least  14  years  of  age  for  tlie 
watchmaking  school  and  16  years  for  the  school  for  mechanics;  they 
must  apply  in  writing  to  the  administrative  council,  and  must  have 
an  education  corresponding  to  that  received  in  the  first  year  of  tbe 
^cole  professioiinelle  (high   school)   of  Geneva  for  the  watchmaking 
school  and  to  that  received  in  the  second  year  of  the  icoleprofessionndk 
of  Geneva  for  the  school  for  mechanics.    The  parents  or  guardians 
of  the  pupils  must  agree  in  writing  to  the  regulations  of  the  school, 
and  are  held  personally  responsible  for  any  damages  caused  by  the 
pupils.    Parents  who  do  not  live  in  Geneva  must  find  some  resident 
wlio  will  assume  this  responsibility.    Workingmen  desiring  to  perfect 
themselves  in  any  one  branch  can  be  admitted  by  special  authority  of 
the  council.    Some  of  the  tools,  such  as  machines  or  larger  articles, 
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are  furnished  by  the  administration,  while  smaller  tools  must  be  paid 
for  by  the  pupils.  * 

The  committee  of  consultation  designates  each  year  a  jury  for  con- 
ducting the  Examinations.  This  jury  reports  to  the  committee.  A 
separate  jury  is  selected  for  each  of  the  two  schools.  The  juries  also 
decide  upon  the  special  awards  to  be  given  to  pupils  of  their  respec- 
tive schools.  The  pupils  who  have  passed  satisfactorily  their  appren- 
ticeship, either  in  the  inferior  or  superior  divisions  of  the  wat<5hmaking 
scliool  or  the  school  for  mechanics,  obtain  a  certificate  indicating  the 
percentage  obtained  in  eaeh  branch  of  their  work.  Money  prizes  are 
awarded  to  the  most  meritorious  pupils.  These  are  generally  provided 
by  watch  manufacturers  or  others  desirous  of  encouraging  the  pupils. 

SCHOOL  FOR  CARPENTERS  AND  SHOEMAKERS,  BERN. 

This  institution  was  founded  in  1888.    It  is  a  municipal  institution. 

The  object,  according  to  a  resolution  of  the  municipal  council,  is  "  to 
enable  young  persons  leaving  school  to  thoroughly  learn  some  useful 
trade;  to  meet  the  increasing  working  force  of  foreign  labor  by  placing 
the  domestic  labor  on  a  higher  plane  of  efficiency;  to  elevate  skilled 
labor  in  general  by  giving  to  workingmcn  a  thorough  training  in  the 
theoretical,  artistic,  and  practical  features  of  their  work ;  and,  further, 
to  investigate  and  place  before  the  members  of  the  various  trades  the 
t-esults  of  the  latest  industrial  imi^rovements." 

Although  the  object  of  the  institution  is  to  encourage  all  the  various 
trades,  such  a«  carpentry,  shoemaking,  tailoring,  iron  work,  etc.,  it  has 
not  yet  been  possible  to  establish  workshops  for  more  than  the  first 
two  trades. 

Tlie  following  is  a  detailed  programme  of  the  work  in  the  shoemaking 
department: 

First  half  of  first  year — hand  work  on  uppers;  cutting  soles,  shaping 
bottoms,  and  performing  other  work  relating  thereto ;  determining  the 
diilerent  qualities  of  sole  leather.  Second  half  of  first  year — repetition 
of  previous  work;  finer  bottom  work  with  edging;  nailed  bottom  work; 
shoe  repairing. 

First  half  of  second  year — repetition  of  previous  work;  more  diffi- 
cult bottom  work  with  edging;  fancy  bottom  work.  Second  half  of 
second  year — repetition  of  previous  work;  making  plaster  casts  of 
feet;  study  of  the  anatomy  of  the  foot;  last  making;  practicaland  eco- 
nomical cutting  of  hides;  making  uppers;  sewing  machine  work. 

First  half  of  third  year — repetition  of  previous  work;  simple  work 
according  to  measure;  taking  measurements;  constructing  lasts  ac- 
cording to  plaster  casts  and  measurements;  cutting  patterns  according 
to  the  geometrical  system;  study  of  the  various  ways  of  treating  the 
feet;  study  of  the  materials  used  in  shoemaking;  introduction  and  use 
of  auxiliary  machines;  reckoning  the  cost  of  production;  fancy  work 
on  uppers.    Second  half  of  third  year — repetition  of  previous  work; 
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ordinary  and  artistic  tanning;  studying  the  effects  of  tanning  ontk 
qualities  of  leather;  designing  new  models  and  styles  of  shoes;  esti- 
mating cost  and  materials  necessary  for  establishing  a  shoe  store  or 
factory;  intercourse  with  customers;  learning  the  sources  fromwliicli 
raw  materials  are  obtained;  manner  of  storing  and  preserving  stock; 
all  the  detaUs  of  shoe  manufacturing. 

The  theoretical  work  in  this  department  consists  of  drawing,  book- 
keeping, business  correspondence,  and  French  language.  Special  atten- 
tion is  given  to  the  best  methods  of  utilizing  the  different  parts  of  liides 
and  cutting  them  economically.  Pupils  who  have  advanced  sufficientiy 
to  make  entire  shoes  take  the  measurement  of  the  feet  of  customers 
and  take  the  orders  in  the  presence  of  an  overseer.  The  same  pupil 
who  does  this  cuts  the  hides  and  prepares  alone  every  part  of  the  shoe. 
While  doing  so  he  estimates  and  keeps  strict  account  of  the  costot 
e^  cry  i)art  as  well  as  of  the  value  of  his  time  and  of  the  other  materials. 
When  the  pair  of  shoes  is  finished  he  renders  a  detailed  account  ot  ^ 
the  cost  of  production  of  the  same. 

The  following  is  a  detailed  programme  of  the  work  in  the  carpentrj 
department: 

First  half  of  first  year— sawing,  planing,  and  chiselling;  completi^P 
simple  articles,  such  as  shelves,  footstools,  and  similar  pieces.  Secoi^* 
half  of  first  year — setting,  sharpening,  and  arranging  tools  and  ^\^V^^' 
ances;  making  articles  requinng  plane  surface  work. 

First  half  of  second  year — fitting  together  plain  i)ieces;  veneeri^^o- 
Second  hjilf  of  second  year— joining  and  building  large  j)ieces  ^^ 
furniture;  joining  veneered  work;  simple  dovetailing;  scroll  work. 

Thml  year — sketching  pieces  of  furniture,  drawing  the  plans  and  ex- 
ecuting the  work  according  to  specified  dimensions;  instructions  ^^ 
taking  measurements;  small  metal  work,  such  as  exercises  in  fihii^f 
tool  making,  etc;  constructing  patterns  for  machinery;  building  entire 
pieces  of  furniture  of  all  styles;  studies  in  reference  to  the  uses  of 
difl'erent  kinds  of  wood  in  the  various  states  of  dryness;  estimating 
cost  of  production ;  every  detail  of  cabinetmaking. 

The  theoretical  work,  first  year,  consists  of  free-hand,  technical, 
and  geometrical  drawing,  and  studying  the  different  varieties  of  wood; 
second  year,  technical  and  ornamental  drawing,  modelling,  and  tech- 
nology and  stereometry;  third  year,  technical  and  ornamental  drawing, 
perspective,  modc^lling,  the  orders  of  aichitecture,  styles  of  ornamenta- 
tion and  their  difi*erent  histoiicid  periods,  intercourse  with  customers, 
learning  the  sources  from  which  materials  are  obtained,  estimating  the 
cost  and  materials  needed  for  establishing  a  carpenter  shop.  Bookkeep- 
ing, arithmetic,  correspondence,  and  German  composition  are  oi^tioual. 

In  the  workshops  each  pupil,  as  a  rule,  plans  and  finishes  every 
piece  of  work  he  handles,  and  prepares  his  own  draw^ings  from  specifi- 
cations.   Work  rarely  passes  from  one  hand  to  another. 

The  school  is  in  session  daily,  except  Sundays  and  holidays,  from  7 
a.  10.  to  6  p.  m.,  with  an  mleiinimoii  o^  on'c^  ^ud  one-half  hours  at  noon. 
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per  week  are  devoted  to  drawing  aud  theory  in  the  shoe- 
ipartment  and  nine  hours  per  week  to  drawing,  modelling,  and 
the  carpentry  department;  this  is  generally  given  in  the 
Ev^y  evening  one  hour  is  given  to  business  correspondence, 
ng,  composition,  and  French  language.  The  rest  of  the  time 
)  practical  work. 

irenticeship  extends  over  two  or  three  years  in  the  shoemak- 
tment  and  three  years  in  the  carpentry  department, 
jhing  personnel  consists  of  a  director,  who  is  also  chief  instruc- 
shoemaking  department,  an  assistant  director,  who  is  chief 
in  the  carpentry  department,  five  instructors,  two  overseers, 
pecialists. 

1891  the  attendance  was  15  pupils  in  the  shoemaking  shops 
pils  in  the  carpentry  shoi>s.  Since  the  opening  of  the  schools 
raduated  from  the  shoemaking  department  after  a  two  year 
r  a  three  year  apprenticeship.  Seven  pupHs  graduated  from 
itry  shops.  Pupils  who  are  not  fitted  for  the  more  imi)ortant 
locmaking  are  compelled  to  terminate  their  apprenticeship 
[  of  the  second  year.  Of  the  10  graduates  of  the  shoemaking 
it  1  is  in  Lausanne,  1  in  Geneva,  2  are  in  Bern,  1  in  France, 
nited  States,  and  4  could  not  be  traced.  The  first  G  are  all 
t  their  trades  as  shoemakers.  Of  the  7  carpenters  who  fin- 
r  apprenticeships  6  are  in  positions  as  carpenters  in  Switzer- 
seventh  could  not  be  traced. 

iiicipal  government  of  Bern  has  direct  jurisdiction  over  this 
[.    The  affairs  of  the  school  are  conducted  by  a  commission 
ersons  selected  by  the  municipal  council, 
ome  of  the  institution  is  derived  from  the  sale  of  finished 
national  subsidies,  cantonal  subsidies,  and  municipal  appro- 

The  income  and  expenditures  for  the  year  1890  were  as 

Shoemaking  department. 

INCOME. 

ilied  products $3, 360. 4 1 

sidy 1,717.70 

bsidy 1,717.70 

ppropr  lat  ion 1, 732. 02 

8,527.83 

EXPKXDITURES. 

iiroctor  and  chief  instrnctors 2, 695. 83 

lies  (books,  drawings,  etc.) 149. 56 

achinea,  tools,  etc.) 855.74 

I  (purchasee  and  repairs) 233.35 

sating,  and  janitor 503.23 

midday  meals  for  pupils 1, 122. 34 

als  and  pay  of  some  instrnctors  and  pupils 2, 967. 78 

8,527.83 
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Carpentry  department. 


INCOMB. 


Sale  of  fmislied  products 1 $2,639.65 

Federal  subsidy 1,725.42 

Civutonal  subsidy 1,725.42 

Muuicipal  appropriation 1^738.74 

Total •- ^, 7,829.23 

EXPENDITURSS. 

Salaries  of  director  and  chief  instructors 2,382.14 

Scliool  supplies  (books,  drawings,  etc.) 199.31 

Utensils  (macliines,  tools,  etc.) 1,134.83 

Fnrnishings  (purchases  and  repairs) 237.01 

Lighting,  heating,  and  janitor 426. 77 

Sustenance,  midday  meals  for  pupils 1,382.76 

Raw  materials  and  pay  of  somu  instructors  and  pupils 2, 066. 41 

Total 7,829.23 

All  instruction  is  gratuitous.  A  dinner  is  famished  at  noon  to  all 
pupils  at  the  expense  of  tlie  institution.  Upon  entering  pupils  are 
indentured  as  apprentices.  If  they  leave  the  school,  or  arenlismissed 
for  bad  behavior,  before  the  expiration  of  the  apprenticeship  their 
I)arents  are  subject  to  a  heavy  fine.  To  be  eligible  for  admission  pupils 
must  possess  the  requisite  health  and  mental  fitness  for  beginning  an 
apprenticeship.  They  must  present  their  certificates  of  cdacatioii, 
showing  that  they  have  completed  their  term  at  school  as  required  by 
law.  A  certificate  of  birth  and  one  of  good  behavior  must  also  be 
presented.  In  the  beginning  preference  was  given  in  the  carpentry 
department  to  persons  who  had  attended  manual  training  schools,  but 
it  was  soon  discovered  that  they  were  not  better  in  skill  and  eflBciency, 
after  the  first  few  days,  than  other  pupils.  The  preference  was  there- 
fore removed. 

An  examination  of  the  pupils  and  an  exhibition  of  their  work  is  held 
each  year.  Prizes  and  diplomas  are  distributed  on  these  occasions. 
The  commission  which  awards  the  prizes  and  diplomas  sometimes  ad- 
mits to  the  i)rize  competition  the  work  of  one  and  two  year  pupils. 

In  order  to  constantly  encourage  pupils  to  careful  and  diligent  work 
a  special  system  of  compensation  is  provided  for.  A  certain  time 
value  is  fixed  for  the  execution  of  each  kind  of  article.  Pupils  are  re- 
quired to  accomplish  the  work  required  in  this  time  schedule.  AH 
work  done  properly  in  excess  of  the  schedule  requirement  is  paid  for 
in  money  each  week  to  the  pupils  performing  it  This  tariif  system 
is  considered  a  very  important  feature  of  the  shop  work,  for  it  has  been 
found  that  since  its  introduction  pupils  work  more  willingly  and  witli 
greater  zeal.  All  are  anxious  to  make  their  first  earnings  in  life  as 
great  as  possible,  and  as  a  consequence  they  work  to  their  full  capacity. 
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* 

The  work,  in  order  to  be  accepted,  must  be  of  a  certain  degree  of  ex- 
celleuce. 

An  interesting  feature  of  this  scliool  is  the  salesroom  where  all  ar- 
ticles are  sold  to  the  public  and  orders  are  taken.    The  aim  of  the  com- 
mission is  to  sell  the  articles  here  as  nearly  as  possible  at  the  retail 
market  price.     ^Notwithstanding  this,  the  sales  generally  equal  the 
production.    This  is  due  to  the  fact  that  although  the  articles  are  not 
cheaper  than  at  other  establishments,  they  are  known  to  be  made  of 
the  best  material,  and  made  with  the  greatest  care.    The  establish- 
meutof  this  salesroom  aroused  considerable  prote-st  on  the  part  of  shoe 
and  furniture  manufacturers  on  account  of  the  competition  it  created. 
Various  other  schemes  for  disposing  of  the  goods  had  been  tried  with- 
out success,  and,  as  something  had  to  be  done  with  the  product,  this 
^as  found  to  be  the  best  way  out  of  the  difficulty.    It  is  considered 
that  a«  the  number  of  pupils  is  limited  and  as  the  same  prices  are 
^naintained  as  in  other  stores,  the  competition  of  this  school  is  not 
Sufficient  to  justify  the  protests  of  the  manufacturers.    This  is  the 
view  taken  by  the  municipal  government  of  Bern. 

Besides  the  ordinary  tools  and  accessories  the  workshops  contain 
the  latest  improved  sewing  machines,  a  last  making  machine,  and  in 
the  carpenter  shops  a  large  scroll  saw.  These  are  worked  by  a  gas 
motor. 

SCHOOL  OF  METAL  T770RKING,  T77INTERTHnR. 

This  school  was  founded  in  1888  as  a  part  of  the  industrial  museum 
at  Winterthur.  It  is  a  state  institution.  The  object  of  the  school  is  "  to 
educate,  by  means  of  practical  and  theoretical  training,  able  working- 
men  in  the  various  branches  of  fine  metal  work.'^  The  course  of  in- 
struction covers  three  years. 

The  practical  work  is  as  follows : 

First  year. — Preliminary  work — exercises  at  the  lathe,  vise,  forge, 
and  auxiliary  machines 5  simple  iron  work;  practice  in  the  handling 
of  tools,  the  hammer,  file,  chisel,  etc;  simple  tin  and  sheet  iron  work — 
folding,  bending,  stamping,  riveting,  and  soldering. 

Second  year, — Practice  in  the  execution  of  exact  work,  such  as  machin- 
ery, etc.;  fancy  mountings;  simple  rosettes;  chiselwork;  executing  forged 
tendrils,  leaves,  and  flowers;  tin  and  sheet  iron  work,  especially  for 
architectural  pieces. 

Third  year. — ^In  this  year  the  work  of  the  pupils  depends  upon  their 
chosen  professions:  (1)  For  mechanics — executing  exact  tools  and  in- 
struments, single  parts  for  machinery,  constructing  simple  machinery 
and  apparatus,  turning;  (2)  for  building  construction  workers — orna- 
mental mountings  and  locks,  engraving  and  forging  rosettes,  trellises, 
and  lattice  ornaments;  (3)  for  artistic  iron  workers — etching  and  en- 
graving on  iron,  stamping  and  chasing  various  ornaments,  leaves,  and 
flowers  in  iron. 
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The  theoretical  work  is  as  follows: 

First  year. — German  language — exercises  in  reading  prose  aod  poetry, 
articulation,  erercises  in  original  composition,  narratives  and  descrip^ 
tions,  attention  being  given  to  orthography,  grammar,  style,  and  pen- 
manship; arithmetic — whole  numbers,  fractions  and  decimals,  ratio 
and  proportion,  percentage,  interest,  discount,  square  and  cube  root, 
practical  applications;  geometry  and  geometrical  drawing — the  rela- 
tions of  points,  lines,  polygons,  and  circles,  the  measurement  of  liuea 
and  plane  surfaces,  geometrical  drawing  as  far  as  it  relates  to  metal 
work,  ornamentation  by  lines  and  plane  surfaces,  engrossing;  study  oi 
perspective — plane  figures  and  geometrical  bodies,  elevations  and  sec- 
tions according  to  scale,  problems  in  lines  and  planes,  intersection  of^ 
lines,  planes,  and  solids  by  other  solids  (in  the  performance  of  the^ 
exercises  attention  is  also  given  to  sketching  withont  the  use  of  tl>^ 
rule  and  compasses) ;  physics — general  properties  of  matter,  mechauio  ^ 
heat,  its  sources  and  nature,  expansion  through  heat,  spexsific  heat,  tranu 
mission  of  heat,  the  steam  engine,  magnetism,  properties  of  the  maj 
net,  terrestrial  magnetism;  free-hand  drawing — simple  surface  orn^^ 
ments  for  metal  work,  shading  in  India  ink,  application  of  simple  watc^^ 
colors. 

Second  year. — German  language — exercises  in  reading  and  speakinj 
explanation  of  technical  terms,  practice  in  writing  business  forms,  sud 
as  insertions,  certificates,  receipts,  bills,  orders,  contracts,  etc.;  aritU  ^ 
metic — partnership,  stock  and  coin  calculations,  compound  interest/^ 
drafts  and  checks,  accounts  current;  geometry  and  geometrical  draw-  ^ 
ing — geometrical  solids,  measurement  of  surfaces  and  contents,  draw--' 
iiig  ellipses,  spirals,  screw  threads,  etc.,  cog  constructions;  perspec — 
tive — taking  up  simple  articles  used  in  the  metal  industry,  tools,  ete.,^itf 
drawing  according  to  scale,  api^lications  to  drawing  of   tube  work,  - 
cornices,  etc.;  physics — frictional  and  galvanic  electricity  and  the  jnost 
useful  applications,  light,  its  nature,  reflection,  refraction,  the  si^ectrum, 
the  eye,  optical  instruments,  elements  of  chemistry;  technical  draw- 
ing— iron  fastenings,  clamps,  ties,  screws,  bolts,  etc.,  mountings  and 
sashes  for  windows,  shutters  and  doors,  locks  (these  from  the  black- 
board, from  copy,  and  from  models),  architectural  profiles,  etc.;  free- 
hand drawing — forged  and  other  metal  work,  especially  of  outlines  from 
models  and  from  copy.    . 

Tliird  year. — German  language — exercises  in  reading,  speaking,  etc., 
business  correspondence  and  intercourse,  etc. ;  cost  of  production — cal- 
culating the  weight  and  cost  of  metal  work,  making  estimates  on  con- 
gtruction  work;  bookkeeping — object,  arrangement,  and  books  for  sin- 
gle entry  bookkeeping,  keeping  a  set  of  books  for  an  iron  working 
establishment,  etc. ;  technology  of  metals— study  of  raw  materials,  iron, 
steel,  tin,  zinc,  lead,  and  copper,  alloys,  important  productions  of  the 
jnetal  working  industry,  tools  and  machinery  used  in  the^  industry, 
arrangements  and  appliances  for  casting  and  forging;  elements  of  ma- 
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cliiiie  construction — ^rules  for  constructing  and  drawing  simx>le  parts 
as  fittings,  appliances  for  transmitting  motion,  and  other  details,  tools, 
ap])aratus,  etc.j  .technical  drawing — door  panels,  railings, trellises,  iron 
doors  and  shutters,  window  frames,  skylights,  ceilings  and  supports, 
roof  constructions,  machinery,  etc.,  from  copy  and  models;  free-hand 
drawing  and  modelling  (apprentices  in  artistic  iron  w^orkonly) — plastic 
ornaments  for  artistic  iron  work,  taken  from  casts,  metal  models,  and 
cox)y,  designing  decorative  metal  work,  modelling  ornaments  for  metal 
work.  Pupils  are  also  permitted  to  take  lessons  in  foreign  languages 
at  the  cantonal  technikum  without  extra  charge. 

The  school  is  in  session  daily  except  Sundays,  holidays,  two  weeks' 
vacation  in  April,  and  one  week  from  Christmas  to  New  Year's  day. 
In  the  fall  the  theoretical  work  is  sometimes  dispensed  with  during 
a  few  weeks,  the  time  then  being  entirely  given  to  practical  work. 
Following  is  the  schedule  of  time  given  to  each  study  per  week: 

COURSE  OF  ST  DDT. 


Sal^ect. 


Prftctical  work 

Theoretical  xrork >. 

G«rDiMi 

ArithmoHc 

Cost  <rf^  pTodncfcioa 

Bookkeopinc: 

Geomotry  taxi,  geometdeal  drawing . 

Porepective 

PbjrMcs 

Teclinolo;;y  of  motala 

Free-hand  drawing 

Model  ling 

Techoical  drawiiije; 

Eleiucutt*  of  machine  construction . . . 


Hours  per  week. 


First  year. 


24 
2 
2 


4 
8 
2 


Second  year. 


dO 

23 

8 

2 


2 
3 
2 


4 
8 


TLird  vear. 


30 

23 

2 


2 

2 


1 
8 

4 
12 

4 


The  instruction  in  free-hand  draw  iug  and  modelling  is  only  for  pupils 
who  take  the  apprenticeship  in  artistic  iron  work.  These  pupils  dis- 
pense with  the  study  of  machine  construction,  and  take  only  four  in- 
stead of  twelve  hours  in  technical  drawing  during  the  third  year. 

The  teaching  personnel  consists  of  a  director,  three  instructors  of 
practical  work,  and  one  teacher  of  theoretical  work.  The  instruction  in 
drawing  and  similar  subjects  and  in  bookkeeping  is  given  at  the  can- 
tonal technikum. 

At  the  end  of  the  year  1890,  42  pupils  attended  the  school,  of  which 
30  were  apprenticed  for  the  full  term  and  12  took  special  courses. 
There  were  no  graduates  when  the  school  was  visited,  as  it  had  existed 
only  two  and  one-half  years. 

The  affairs  of  the  school  are  administered  by  a  special  committee  of 
five  members  selected  from  among  the  board  of  trustees  of  the  State 
Industrial  Museum  of  Winterthur,  of  which  institution  this  school  is  a 
branch.  The  school  is  supported  by  tuitions  and  by  state  and  federal 
contributions. 

An  admission  fee  of  10  francs  ($1.93)  is  paid  ux>on  entry,  and  10 
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francs  ($7.72)  per  year  if  they  serve  an  entire  apprenticeship,  and  200    p:  ^^ 
francs  ($38.60)  if  a  partial  apprenticeship.    Special  rates  are  made 
for  such  as  are  not  apprenticed,  but  simply  attend  for  a  limited  time. 
The  following  qualifications  are  required  for  admission:  An  age  of  at 
least  15  years ;  a  certificate  of  graduation  from  the  higher  primary 
schools  of  Zurich  (a  total  of  9  years'  school  attendance)  or  from  scliools 
of  a  similar  grade ;  bodily  strength.    Pupils  are  on  probation  the  first 
two  months  of  attendance;  if  found  incapable  the}^  are  dismissed. 
Admission  to  the  school  is  permitted  as  a  rule  only  at  the  beginniDg  of 
each  scholastic  year.    In  exceptional  cases  pupils  are  admitted  for  one 
year  or  more  without  the  theoretical  instruction  if  they  have  already    ^."k 
obtained  a  theoretical  education  in  some  technical  high  school,  or  intend 
to  visit  one  later.    Apprentices  and  other  workingmen  who  have  but     ^a? 
httle  time  and  money  to  spare  can  attend  for  a  much  shorter  time,  and 
may  take  only  the  practical  or  only  the  theoretical  course  or  botb. 
Intelligent  worthy  men  may  obtain  entire  or  partial  free  scholarships, 
either  as  apprentices  or  for  shorter  courses. 


SCHOOL  FOR  WOOD  CARVINa,  BRIENZ. 

This  school  was  founded  in  1883.    It  is  a  iQunicipal  institution.    J-^ 
object  is  to  educate  young  men  for  the  profession  of  wood  carvers  ^^ 
giving  them  the  advantages  of  practical  and  theoretical  instnictic^^ 
The  course  of  instruction  comprises  free-hand  and  technical  drawii^^ 
modelling,  composition,  study  of  styles  of  ornamentation,  and  wo^^^ 
carving.    Besides  the  usual  styles  of  ornamentation  special  attentiC^ 
is  given  to  the  naturalistic  style  peculiar  to   that  country,  such  ^^ 
Alpine  plants,  animals,  and  other  objects. 

For  the  regular  school  of  apprenticeship  the  hours  of  work  are 
follows:  Free-hand  drawing,  first  class,  three  hours,  second  class,  si 
hours,  per  week;  technical  drawing,  each  class  three  hours;  modelliu^> 
each  class  seven  hours;  designing,  first  class  only,  three  to  four  hours/ 
study  of  styles  of  ornamentation,  three  hours  per  week.    The  rest  of  th^ 
time  is  devoted  to  the  shop  work.    The  hours  of  work  comprise  ten  per 
day.    The  apprenticeship  covers,  as  a  rule,  three  years.    The  school  is 
in  session  daily  except  Sundays  and  holidays  and  two  weeks'  vacation 
in  summer.    Special  evening  classes  in  drawing  and  wood  carving  are 
in  session  two  evenings  each  week  in  the  winter  months  for  persons  of 
all  ages  who  can  not  afford  to  attend  the  day  school.    Special  afternoon 
classes  for  schoolboys  in  elementary  drawing  are  held  twice  a  week 
after  the  regular  school  hours.    The  teaching  personnel  consists  of  a 
imncipal,  who  is  also  teacher  of  carving,  one  other  teacher  of  carving, 
and  one  teacher  of  drawing  and  modelling. 

At  the  close  of  the  scholastic  year  1889-'90  the  attendance  was  as 
follows:  Regular  day  apprentices,  13  pupils;  special  evening  classes  in 
drawing  and  wood  carving,  27  pupils;  special  afternoon  classes  for 
Hchool-boys  (elementary  drawing),  65  pui^ils ;  total  attendance,  95  pupils. 
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No  record  is  kept  of  pupils  after  leaving  the  school.  J^early  all  who 
serve  the  apprenticeship  either  remain  in  the  vicinity  to  carve  orna- 
ments for  tourists — an  occupation  peculiar  to  the  mountain  country  in 
this  vicinity  and  in  Tyrol — or  they  obtain  occupations  in  furniture 
manufactories  for  doing  fine  decorative  work.  The  former  generally 
live  at  home  and  sell  their  products  either  to  traders  or  directly  to  the 
tourists. 

The  affairs  of  the  school  are  administered  by  a  committee  of  nine 
persons,  three  of  whom  are  appointed  by  the  canton  Bern,  three  by  the 
municipality  of  Brienz,  and  three  by  the  Protestant  church  of  Bricnz. 

The  income  of  the  school  is  derived  from  contributions  from  the  Prot- 
estant church,  from  the  municipality,  from  the  canton  Bern,  and  from 
the  federal  government. 

The  instruction  is  gratuitous.  The  wood,  drawing  materials,  and  all 
other  school  supplies,  except  carving  tools,  are  also  furnished  gratis. 
An  admission  fee  of  10  francs  ($1.93)  is  required  upon  entering  the 
school.  Pupils  who  enter  as  apprentices  deposit  50  francs  ($9.65)  as  a 
security  for  serving  out  the  entire  time.  At  the  end  of  the  apprentice- 
ship this  amount  is  refunded.  The  work  done  by  the  pupils  remains 
the  property  of  the  school.  During  the  second  and  third  year  of  the 
apprenticeship  the  pupils  obtain  one-half  of  the  proceeds  from  the  sale 
of  the  articles  made  by  them.  In  exceptional  cases,  where  pupils  are 
worthy,  this  arrangement  is  made  for  first  year  pupils. 

The  day  school  is  open  to  all  persons  under  30  years  of  age  who  have 
finished  the  primary  education  required  by  law.  A  contract  of  appren- 
ticeship is  required.  Ko  special  conditions  of  age  or  education  are 
made  for  afternoon  and  evening  pupils. 

SCHOOL  OF  SILK  VTEAVINO,  VTIPKINQBN  NEAR  ZURICH. 

This  school  was  founded  in  1881.  It  is  owned  by  the  Association  of 
Silk  Manufacturers  of  Zurich  and  vicinity.  Its  object  is  to  perfect 
young  men  in  the  higher  branches  of  work  of  the  silk  weaving  industry, 
such  as  mill  superintending,  and  work  in  the  designing,  arranging,  and 
finishing  departments.  It  is  also  intended  for  the  education  of  manu- 
facturers and  dealers  of  silk  textiles. 

The  course  of  study  covers  two  years  as  follows: 

First  year. — Plain  weaving  (Schaftweherei).  Practical  work:  Hand 
weaving — winding,  warping,  drawing-in,  piecing,  preparing  looms, 
card  making,  spooling,  harness  mounting,  weaving  on  the  Zurich  and 
Lyons  looms,  velvet,  gauze,  and  ribbon  looms,  with  the  hand  and 
fly  shuttle,  shaft  machine,  etc.,  manufacturing  taffetas,  serges,  satins, 
armures,  velvets,  plushes,  gauzes,  pekins,  bayaderes,  and  checked  goods ; 
power  loom  weaving — ^building,  fitting,  adjusting,  and  taking  apart 
power  looms,  winding,  warping,  and  spooling,  preparing,  arranging 
cards,  etc.,  weaving  on  the  power  looms,  plain  and  treadle  work,  etc., 
manufacturing  taffetas  (pupils  may  also  begin  on  the  Jacquard  loom), 
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simple  and  combined  treadle  work^  etc.    Theoretical  work:  Lecturer 
historical  development  of  the  silk  industry  and  its  present  condition 
in  the  different  countries,  silk  culture,  spinning,  twisting,  gradiug  of 
fineness,  drying  of  raw  silks,  properties,  classification,  and  means  of 
dyeing  silks  (the  school   possesses  contrivances  for  illustrating  tbe 
methods  of  spinning  and  weaving  silks),  on  preparing  silk  and  half 
silk  tissues;   instructions   in  drawing-in  and   piecing,  tbe  weaving, 
finishing,  and  uses  of  silk  textiles,  such  as  taffetas,  serges,  satins, 
armures,  bayaderes,  pekins,  and  carreaux,  velvets,  plushes,  and  gauzes, 
mill  bookkeeping  and  calculating;  theory   of  hand  loom  weaviDg— 
description  and  explanation  of  the  various  looms,  utensils,  and  work 
connected  with  hand  loom  weaving  and  preparation  of  plans  and  draw- 
ings of  the  same;  theory  of  power  loom  weaving — description  aud 
explanation  of  the  various  looms,  auxiliary  machines  and  contrivances 
connected  with  shaft  loom  weaving,  and  preparation  of  the  necessary 
drawings,  instruction  in  mechanics,  the  parts  of  weaving  machiuery, 
and  technical  drawing;  free-hand  and  pattern  drawing — instructions 
in  drawing  from  copy  and  in  designing  striped  and  checked  patterns, 
science  of  colors  (this  part  is  intended  to  educate  the  taste  for  form  and 
color;  such  pupils  as  intend  to  become  pattern  designers  may  increase 
the  time  spent  in  this  work  by  dispensing  with  some  other  branches). 
Second  year. — Jacquard  weaving.    Practical  work:  Hand  loom  weav- 
ing— preparatory  work  for  weaving,  card  cutting  and  binding,  weaving 
on  Jaequard  looms  with  single   harness  and  with  lift  shafts,  witli 
lowering  healds,  with  damask  appliances,  looms  for  fancy  weaving, 
etc.,  manufacturing  lis6r<5s,  lanc<^s,  broch^s,  mexicaines,  damasks,  mar- 
quises, matelasses,  and  figured  velvets;  i)ower  loom  weaving—pre 
paratory  work  as  above,  weaving  with  single  harness  and  with  lift 
shafts  on  the  various  looms  for  manufacturing  lisdres,  lances,  damas- 
ses,  figiu^ed  gauzes,  and  smooth  double  backed  velvets.    Theoretical 
work :   Lectures — on  the  origin  of  the  raw  silks,  the  properties,  aud 
the  most  judicious  employment  of  the  same  in  manufacturing,  on  floss 
silk,  cotton,  and  wool,  their  manipulation,  numbering,  and  their  em- 
ployment in  mixing  with  silk,  on  establishing  and  managing  a  silk 
maiiufactory;   instructions    in    preparatory  work,  in    designing  pat- 
terns for  Iis6r6s,  lances,  broch^s,  mexicaines,  damass^^s,  marquises, 
matelasses,  damasks,  brocatels,  lampas,  figured  velvets,  aud  gauzes, 
in    the    mathematics   of  Jacquard    weaving;    theory  of   hand  loom 
weaving — exi)lanations  of  the  work  incidental  to  Jacquard  hand  loom 
weaving,   preparatory  work,  transferring  designs,  card  cutting  and 
biuding,  the  various  contrivances,  tools,  and  machines  used  in  this 
work,   and   the   i^reparation  of  the  necessary  drawings;   theory  of 
power  loom  weaving — description  and  explanation  of  the  uses  of  the 
various  kinds  of  power  looms  and  auxiliary  machines  for  Jacquard 
weaving,  the  preparation  of  cards,  executing  the  necessary  draw- 
ings, instructions  in  draughting  machinery;  free-hand  and  pattern 
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drawifig — instructions  in  drawing  from  copy  and  from  textiles,  design- 
ing figured  patterns  for  cravats  and  dress  goods,  styles  of  ornamen- 
tation (pupils  dcsiriug  to  become  designers  of  Jacquard  patterns  can 
arrange  to  devote  more  time  to  drawing  than  others).  Annual  excur- 
sions are  made  to  establishments  where  silk  is  manufactured,  such  as 
factories  for  twisting  thread,  dye-works,  weaving  mills,  dressing  and 
finishing  rooms,  silk  drying  works,  machine  shops,  etc.,  for  the  purx)ose 
of  giving  the  pupils  an  idea  of  the  more  practical  work. 

In  order  to  give  x^ipils  the  best  opportunities  possible  for  pursuing 
their  studies  an  extensive  library  of  technical  works  and  a  rich 
collection  of  old  textiles  have  been  bought  for  the  school.  These  are 
at  the  disposal  of  the  pupils  every  Saturday  afternoon.  The  school 
possesses  all  necessary  machinery  and  appliances,  which  are  replaced 
or  supplemented  from  time  to  time  by  the  latest  improvements.  At 
present  the  school  possesses  24  hand  looms,  of  which  9  are  Jacquards, 
and  18  power  looms,  of  which  G  are  Jacquards. 

Following  are  the  average  number  of  hours  per  week  devoted  to  each 
branch : 

COUBSE  OF  STUDY. 


Sal^eot. 


f^^idetieal  work 

^k  cnittire,  history  of  silk  iDdnatrj',  etc 
^'niwiog-iB  mud.  pieciDg. 


^n^parinz  cards  and  stndy  of  materials 

^iU  bookkeeping,  uiatheniatics  of  weaving,  study  of 
.^colors,  etc. 

^Kaory  of  hand  loom  wearing 

Theory  of  power  loom  weaving 

technical  ora  wing 

''ree-band  ajid  pattern  drawing 

Styles,  raw  materials,  mannfactnre,  et« 

Written  ezeroises 


Total 


First  year. 


Sec4«nd  year. 


Winter,   i  Stinimcr.      Winter. 


12 
1 


18 


12 


2 
5 
4 

4 


13 
2 

3 
0 

4 
4 


12 


4 
o 

2 

8 


44 


50 


44 


Snnimer. 
15 

17 


4 
2 
2 
8 
2 


5U 


The  school  is  in  session  daily,  except  Sundays  and  holidays,  from  8 
a.m.  in  winter  and  7  a.  m.  in  summer  until  6  p.  m.,  with  an  inter Jiiission 
of  two  hours  at  noon.  The  school  has  a  vacation  of  ten  days  at  Christ- 
mas, one  week  at  Easter,  three  weeks  in  July,  and  two  weeks  in  Octo- 
ber. Pupils  have  access  to  the  school  during  vacation  time  for  the 
purpose  of  doing  practice  work. 

The  instruction  is  conducted  by  the  director  who,  besides  being  in 
charge,  teaches  the  theoretical  branches  of  raw  materials,  silk  manu- 
facture, and  weaving;  one  teacher  of  practical  and  theoretical  work  re- 
lating to  hand  loom  weaving;  one  te  :cher  of  practical  and  theoretical 
work  relating  to  power  loom  weaving,  and  of  technical  drawing;  one 
teacher  of  free  hand  and  pattern  drawing,  the  preparation  of  cards  for 
Jacquard  looms,  etc. 

During  the  scholastic  year  ending  October  1890  the  attendance 
was  32  pupils  in  the  first  year's  class  and  13  pupils  in  the  second  year's 
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class.    Of  these  only  one  was  a  foreigner.    Since  the  school  was  founded 
it  has  been  attended  by  270  pupils. 

Nearly  all  the  graduates  are  emi^loyed  in  the  various  branches  of 
the  silk  industry;  some  are  proprietors  or  sons  of  proprietors  of 
weaving  establishments,  some  superintendeuts,  overseers,  or  master 
weavers.  Very  few  work  as  ordinary  weavers.  It  is  estimated  tbat 
95  x^er  cent,  of  the  graduates  are  stiU  at  occupations  in  the  silk  indus- 
try.   1^0  exact  record  is  kept. 

The  school  is  under  the  administration  of  a  commission  composed  of 
seven  members,  of  which  one  is  selected  by  the  cantonal  governunut, 
three  are  selected  by  the  municipal  government,  and  three  by  the  As- 
sociation of  Silk  Manufacturers  of  Zurich. 

The  income  is  derived  from  federal,  cantonal,  and  municipal  sub- 
sidies, tuitions,  private  donations,  and  from  the  treasury  of  the  Asso- 
ciation of  Silk  Manufacturers  of  Zurich.  During  the  scholastic  year 
ending  October  1891  the  income  and  expenditures  of  the  school 
amounted  to  about  34,000  francs  ($6,662). 

The  tuitions  are  as  follows :  Citizens  of  Switzerland,  200  francs  ($38.60) 
for  the  first  year,  300  francs  ($57.90)  for  the  second  year;  foreigners, 
300  francs  ($57.90)  for  the  first  year,  500  francs  ($96.50)  for  to 
second  year.  Worthy  persons  without  the  necessary  means  may  ob- 
tain free  scholarships  and  compensation.  Pupils  may  purchase  the 
goods  they  weave  for  the  cost  price  of  the  raw  materials.  The  draw- 
ing and  writing  materials  must  be  furnished  by  the  pupils;  all  other 
sui)plies  are  provided  by  the  school. 

The  requirements  for  candidates  for  admission  are — a  sufficient  school 
education  to  make  them  capable  of  pursuing  the  studies  required,  a 
practical  previous  experience  in  weaving,  and  an  age  of  at  least  W 
years.  An  examination  in  German  composition,  arithmetic,  and  weaving 
must  be  passed  before  the  commission  before  pupils  can  be  admitted. 
They  must  be  competent  to  weave  a  simple  piece  of  silk  goods  with- 
out flaws.  The  capacity  of  the  school  is  for  32  first  year  and  16  second 
year  pupils.  If  the  applications  exceed  the  vacancies  preference  is 
given  to  natives  of  Switzerland. 

SCHOOL  OP  ^97BAVINO,  ^97ATTWYL. 

This  school  was  established  in  May  1881.  It  is  a  private  institution, 
founded  and  owned  by  the  Cantonal  Society  for  the  Advancement  of 
Public  Utility  {Kantonale  Oemeinniltzige  Gesellschaft)  of  canton  Saint 
Gall. 

The  object  of  the  school  is  to  produce  able,  practical  master  weavers, 
designers,  and  manufacturers  of  the  various  textiles,  and  to  educate 
young  men  devoting  themselves  to  the  mercantile  branches  of  the 
industry  to  a  proper  understanding  of  the  materials  and  goods  and 
the  cost  of  producing  and  manner  of  calculating  the  same. 
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The  course  of  study  is  for  one  year,  and  for  those  having  experience 
in  weaving  it  may  be  only  six  months.  The  work  comprises  all  the 
details  of  a  cotton  or  woollen  weaving  mill,  weaving  plain  goods,  coarse, 
fine,  and  complicated  patterns,  woollen  plushes  for  slippers  and  up- 
holstering,'Turkish  towelling,  etc.,  on  the  hand  and  power  looms,  Jac- 
quard  looms,  etc.,  performing  the  preparatory  work  on  the  looms,  exam- 
ining and  finishing  the  goods,  designing  patterns  and  preparing  cards 
from  copy,  from  goods,  and  from  original  compositions.  The  technical 
work  is  arranged  to  come  hand  in  hand  with  the  practical,  and  in- 
cludes technical  drawing,  study  of  materials,  values,  cost  of  production, 
and  mathematics  of  weaving.  Pupils  are  also  taught  in  taking  apart, 
putting  together,  and  repairing  looms  and  auxiliary  machines.  There 
are  6  power  and  15  hand  looms.  A  9-horse  power  gas  engine  furnishes 
power  for  the  looms  and  the  electric  light  dynamo.  A  collection  of 
works  by  the  best  artists  ifii  at  the  disposal  of  the  pupils  for  consultation 
while  designing  patterns. 

The  school  is  in  session  daily  from  8  a.  m.  to  5.30  p.  m.,  with  an  inter- 
mission of  one  hour  and  a  half  at  noon.  The  school  is  closed  two 
weeks  in  May  and  two  weeks  in  October,  eight  days  at  Christmas, 
and  on  Sundays  and  holidays.  Classes  are  formed  twice  a  year — 
in  May  and  in  October.  The  time  devoted  to  theoretical  and  practical 
instruction  varies  with  the  work  and  with  the  previous  knowledge  of 
the  pupil.  On  an  average  about  one-half  the  time  is  devoted  to  each. 
One  director  and  two  assistants  impart  all  the  instruction. 

The  attendance  at  the  close  of  the  scholastic  year  ending  April  9, 
1831,  Tfas  36  pupils.  Of  these  0  were  foreigners.  During  the  ten 
years  of  its  existence  the  school  had  up  to  April  1891,  263  pupils. 
The  pupils  are  either  sons  of  manufacturers  and  dealers  in  textiles, 
practical  weavers  who  desire  to  perfect  themselves  and  become  master 
weavers,  designers,  superintendents,  or  other  higher  positions,  or 
pupils  direct  from  school.  Those  of  the  first  two  classes  have  as  a 
rule  sufiicient  experience  to  finish  the  course  in  six  months.  The  last 
named  remain  one  year,  after  which  they  become  weavers  and  are 
advanced,  generally  in  about  three  or  four  years,  to  higher  positions. 
Very  few  of  the  pupils  who  have  attended  the  school  ever  leave  the 
textile  industry.  No  record  is  kept  of  the  present  occupation  of 
ex-students. 

The  affairs  of  the  school  are  administered  by  a  commission  selected 
by  the  Cantonal  Society  for  the  Advancement  of  Public  Utility.  The 
income  of  the  school  is  derived  from  stat^  and  federal  subsidies,  tuitions, 
private  subscriptions,  and  from  the  treasury  of  the  cantonal  society. 
The  expenses  of  the  school  amount  in  all  to  about  20,000  francs  ($3,860) 
per  year. 

The  tuition  is  100  francs  ($19.30)  per  year  for  citizens  of  Switzerland 
and  300  francs  ($57.90)  per  year  for  foreigners.    Free  or  partial  scholar- 
Bhips  are  granted  in  the  cases  of  persons  with  small  means  who  are 
B.  Ex.  65- — 36 
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considered  worthy  by  tUe  commission^    All  patterns,  tools,  and  mate- 
rials for  instmction  are  furnished  by  the  school. 

Pupils  must  be  at  least  15  years  of  age,  and  must  have  completed 
the  education  required  by  law  in  order  to  be  eligible.  Their  applica- 
tions must  be  accompanied  by  certificates  of  diligence  aud  good  conduct 
from  their  last  employers. 

TRADE    SCHOOL    FOR    I.ADIBS'   TAILORING   AND  NBEDLKWOSX, 

ZURICH. 

This  school  was  founded  in  1889.  It  is  a  private  institution.  Its 
object  is  to  prepare  young  women  for  the  professions  of  ladies'  tailors, 
seamstresses,  teachers  of  female  manual  training  in  the  pubHc  schools^ 
and  to  teach  general  needlework. 

The  school  comprises  three  divisions,  as  follows :  The  division  for 
ladies'  tailoring;  the  division  for  plain  sewing;  the  division  for  special 
courses  in  ladies'  tailoring  and  needlework, ' 

The  ladies'  tailoring  division  consists  of  a  preparatory  school  (two 
years)  and  the  trade  school  proper  (one  year).  In  the  former  instruc- 
tion is  given  in  hand  and  machine  sewing,  beginning  with  practical 
exercises  in  sewing,  hemming,  plaiting,  and  gathering,  followed  by  the 
preparation  of  finished  garments,  etc.,  and  this  by  elementary  work  in 
cutting  and  fitting;  also  freehand  and  geomefrical  drawing,  arithmetic, 
bookkeeping,  and  composition.  In  the  trade  school  proper  (third  year), 
where  pupils  can  enter  only  after  having  completed  the  two  years  of 
the  preparatory  school  or  served  two  years  with  a  ladies'  tailor,  the 
instruction  consists  of  prex)aring  dress  patterns,  cutting,  fitting,  and 
finishing  all  kinds  of  garments,  costumes,  etc.  Pupils  are  gradually 
advanced  from  very  simple  to  the  most  difficult  work. 

The  division  for  plain  sewing  consists  also  of  a  preparatory  and  a 
trade  school,  of  one  year  each.  In  the  former  the  work  consists  of  sew- 
ing by  hand  and  machine,  beginning  with  practical  exercises  in  all 
kinds  of  sewing,  hemming,  plaiting,  gathering,  etc.,  and  followed  by 
finishing  garments,  such  as  ladies'  chemises,  etc.;  the  instruction  also 
includes  freehand  and  geometrical  drawing,  arithmetic,  bookkeeping, 
and  composition.  In  the  trade  school  proper  (second  year),  where 
pupils  can  enter  only  after  having  passed  through  the  preparatory 
school  or  possessing  the  proficiency  attained  there,  the  course  is  as 
follows :  Cutting  of  all  kinds  of  linens  and  underwear,  drawing  pat- 
terns according  to  measure  and  directions,  sewing  and  finishing  the 
garments  and  other  articles.  Pupils  begin  with  simple  pieces  and 
gradually  advance  until  they  are  capable  of  making  all  kinds  of 
linens,  etc. 

After  finishing  either  one  of  the  two  principal  courses  of  study  pupils 
may  enter  the  workshops  of  the  school,  where  goods  are  made  for  cus- 
tomers and  where  a  better  practical  experience  can  be  had.  Instruction 
there  is  gratuitous. 


CHAP.  X. INDUSTRIAL  EDUCATION  IN   SWITZERLAND.       547 

The  special  courses  are  as  follows: 

Ladies'  tailoring — course  in  cutting  for  ladies'  tailors,  six  weeks, 
six  hours  instruction  daily,  30  francs  ($5.79);  course  in  dressmak- 
ing and  cutting,  for  housewives  and  daughters,  three  months,  six  hours 
daily,  50  francs  ($0.65),  sewing  machine  5  francs  (97  cents)  extra  j  even- 
ing course  in  cutting  and  pattern  drawing  for  plain  garments,  six 
months,  three  evenings  per  week  from  7  to  9  p.  m.,  25  francs  ($4.83). 

Linens — plain  sewing  by  hand  and  machine,  six  months,  three  even- 
ings per  month,  6  to  8 p.  m.,  1  franc  (19  cents)  per  month;  cutting  linens 
for  home  use,  four  to  five  months,  six  hours  daily,  50  francs  ($9.65), 
sewing  machine  5  francs  (97  cents)  extra;  cutting  gentlemen's  Kuens 
and  underwear,  four  weeks,  four  hours  daily,  30  francs  ($5.79);  cut- 
ting and  finishing  gentlemen's  linens  and  underwear,  four  weeks,  eight 
hours  daily,  40  francs  ($7.72), 

Course  for  teachers  of  manual  training  in  the  public  schools,  six 
months,  daily,  full  time,  80  francs  ($15.44). 

The  school  is  in  session  daily  except  Sundays  and  holidays,  and  four 
weeks'  vacation  in  summer.  For  the  regular  pupils  the  hours  of 
work  ivre  from  7.30  a.  m.  in  summer  and  8  a.  m.  in  winter  until  6  p. 
m.,  and  Saturdays  until  4  p.  m.,  with  an  intermission  of  two  and  one- 
half  hours  at  noon.  The  time  devoted  to  theoretical  and  practical 
work  varies  with  the  pupils  and  the  nature  of  the  work  on  hand  and 
can  not  be  specified. 

The  teaching  personnel  consists  of  one  teacher  for  the  regular  course 
in  ladies'  tailoring,  one  teacher  for  the  special  courses,  one  teacher  of 
plain  sewing,  and  three  teachers  for  the  theoretical  branches.  The 
last  three  devote  only  a  portion  of  their  time  to  the  school* 

The  following  table  shows  the  attendance  during  the  scholastic  year 
ending  April  1891: 

Fupila. 

Preijaratory  school  for  ladies'  tailoring 9 

Trade  school  for  ladies'  tailoring 5 

Preparatory  school  for  plain  sewing  (linens  and  underwear) 7 

Trade  school  for  plain  sewing  (linens and  onderwear) 12 

Two  special  courses  for  ladies'  tailoring  (cutting) 26 

Three  special  courses  in  dressmaking  and  cutting  for  housewives,  etc 34 

One  special  course  (evening)  in  cutting  and  pattern  drawing 14 

One  evening  course  in  plain  sewing  (linens,  etc.) 12 

Onespecial  day  course  in  cutting  (linens,  etc.) 4 

One  special  day  course  in  plain  sowing  (linens,  etc.) 12 

Employed  in  workshops  (regular) 5 

Total,  regular  pupils 38 

Total,  special  course  pupils 103 

Total  attendance 140 

No  record  is  kept  of  the  pupils  after  they  leave  the  school.  Of  the 
eighteen  who  had  graduated  three  were  known  to  be  employed  at  the 
occupations  for  which  they  had  studied;  two  had  become  teachers  of 

m 

manual  training  for  girls  in  the  public  schools^  the  rest  could  not  be 
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located,  No  information  whatever  could  be  obtained  regarding  occu- 
pations of  pupils  of  the  special  classes.  The  total  attendance  since  the 
establishment  of  the  school  up  to  April  1891  was  200. 

The  aflairs  of  the  school  are  administered  by  a  committee  of  ten  mem 
bers  who  represent  the  various  communities,  societies,  and  8tet«  gov 
ernmeut  that  contribute  to  the  support  of  the-  same.  A  board  of  five 
directors,  of  whom  two  are  women,  has  immediate  control  over  the  con 
duct  of  the  school.  Tliis  board  is  elected  by  the  committee  of  repre- 
sentatives. 

The  expenses  of  the  school  are  met  by  contributions  from  societies 
for  the  advancement  of  public  utility,  from  various  communities  and 
private  individuals,  by  subsidies  from  the  cantonal  and  the  federal  gov- 
ernment, by  tuitions,  by  sale  of  work,  and  by  the  income  from  the  capi- 
tal. During  the  year  1890  the  income  and  exi)enditures  were  as  fol- 
lows : 

INCOME. 

Contributions  and  sabsidios $2,171.25 

Income  on  capital 9703 

Tuitions 746.91 

Sale  of  school  supplies  to  pupils 268.64 

Proceeds  from  the  sale  of  work 1,228.91 

Total 4,512.T4 

EXPENDITURES. 

Rent,  heating,  lighting,  and  service S^SS 

Salaries  of  teachers 1,507.54 

Furniture 403.14 

School  supplies 241.51 

Materials  for  practical  work 1,064.37 

Library 19.46 

Advertisements,  printing,  stationery,  etc 335.04 

Total 4,525.44 

Young  women  who  sign  a  contract  of  apprenticeship  for  the  full  term 
of  three  years  in  the  division  for  ladies'  tailoring  pay  an  admission  fee 
of  5  francs  (97  cents),  and  obtain  the  instruction  gratuitously.    Those 
not  signing  the  contract  pay  50  francs  ($9.65)  per  year  during  the  fiist 
two  years,  and  obtain  the  third  years  instruction  gratuitously.    Pupils 
who  have  been   prepared  elsewhere  and  enter  the  third  j^ear's  cla.s3 
pay  80  francs  ($15.44)  for  the  year.    Pupils  signing  the  contract  of 
apprenticeship  in  the  division  for  plain  sewing  pay  an  admission  fee 
of  15  francs  ($2.90),  and  nothing  more.    Others  pay,  in  addition,  35 
francs  ($6.76)  for  the  first  year.    Those  prepared  elsewhere,  and  enter- 
ing the  second  year's  class,  pay  80  francs  ($15.44)  for  the  year;  others 
pay  50  francs  ($9.65).    The  fees  and  tuitions  for  the  special  courses 
have  been  indicated  in  the  programme.    In  any  of  the  classes  the 
tuition  may  be  entirely  or  partially  remitted  in  the  cases  of  persons 
without  means  who  are  considered  worthy.    These  may  also  in  time 
receive  stipends,  for  which  pui\)o^^  ^  ^r^o^cv^VVs  ^cjw^tftd  fund  exists. 
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PapUa  must  b6  at  least  16  years  of  age  to  enter  either  of  the  two 
trade  divisions.  To  enter  the  preparatory  class  in  ladies'  tailoring 
they  must  be  14  years  of  age  and  in  the  case  of  the  plain  sewing  pre- 
paratory class  they  must  be  15  years  of  age.  They  must  have  an  edu- 
cation equal  to  that  required  for  graduates  from  the  second  year  of  the 
higher  primary  schools  (a  total  school  attendance  of  eight  years).  Ma- 
terials, utensils,  and  school  supplies  are  furnished  by  the  pupils.  Sew- 
ing machines  are  furnished  gratuitously,  except  where  otherwise  indi- 
cated.   All  regular  pupils  are  placed  on  about  two  months'  probation. 

At  the  close  of  each  scholastic  year  examinations  take  place  and  an 
exhibition  of  work.  On  the  basis  of  these  results  certificates  of  gradu- 
ation are  issued.  Pupils  from  the  preparatory  classes  and  others  can 
enter  the  trade  schools  proper  only  after  having  passed  a  satisfactory 
examination.  At  the  end  of  ea<5h  quarter  pupils  obtain  reports  con- 
cerning deportment,  scholarship,  and  results  accomplished. 

TRADE  SCHOOL  FOR  WOMBN.  BERIT. 

This  school  was  founded  May  1888  as  a  private  institution.  It  aims 
to  educate  women  of  all  stations  in  life  by  practical  and  theoretical 
Justruction  in  such  needlework  as  is  necessary  in  an  ordinary  house- 
liold,  or  for  the  occupations  of  seamstress  and  ladies'  tailor. 

The  course  of  instruction  comprises  the  three  principal  branches- 
Plain  sewing, » ladies'  tailoring,  and  embroidery  work;  and  special 
classes  in  ironing,  cooking  and  housekeeping,  mending,  and  making 
children's  garments.  The  first  three  require  three  and  one-half  months 
each,  the  latter  a  much  shorter  time.  For  the  principal  branches  draw- 
ing is  included  and  is  comi^ulsory.  Instruction  in  plain  sewing  com- 
prises— ^hand  and  machine  work;  the  different  kinds  of  stitches;  cut- 
ting and  finishing  linens  for  children,  women,  and  men;  mending  and 
darning  different  kinds  of  goods;  handling  the  sewing  machine;  pat- 
tern drawing;  free-hand  drawing,  for  educating  the  eye  and  the  taste 
of  the  pupil,  and  to  serve  as  a  foundation  for  pattern  drawing.  The 
ladies'  tailoring  branch  comprises — taking  the  measure;  cutting  and 
fitting;  sewing  and  trimming  dresses  for  ladies  and  girls;  making  all 
kinds  of  women's  garments  according  to  fashion  plates ;  altering  dresses ; 
pattern  and  free-hand  drawing.  The  embroidery  work  comprises — all 
kinds  of  white  and  colored  embroidery  on  linen,  cloth,  silk,  and  velvet; 
transferring  drawings  on  the  goods  to  be  embroidered;  freehand  draw- 
ing. The  courses  in  cooking  last  six  days  each,  and  comprise  the  man- 
ner of  arranging  meals  so  as  to  be  wholesome  and  palatable.  At  the 
beginning  of  each  class  the  teacher  prepares  a  bill  of  fare  for  the 
whole  course.  The  dinner  (at  noon)  consists  of  one  kind  of  soup,  one 
kind  of  meat,  one  kind  of  farinaceous  food,  and  one  kind  of  vegetable. 
These  are  prepared  in  all  the  different  ways  customary  in  a  good  Swiss 
household.  The  supper  consists  of  soup  or  coffee  with  milk  and  one 
kind  of  meat  or  other  article  of  food.    Attention  is  also  given  to  warm- 
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ing  up  and  rearranging  the  remnants  of  a  previous  meaL  From  9  to 
10  a.  m.  theoretical  instruction  is  given^  that  is  explanations  of  tk 
manner  of  preparing  meals  from  text  books  on' cooking  From  2  to  4 
p.  m,  notes  are  made  by  pupils  of  special  points  of  importance  in  the 
honsehold  duties,  and  instruction  given  in  household  boii^keepiug. 

The  school  is  in  session  daily  except  Sundays  and  holidays.  Dor 
ing  the  year  ending  December  1890  there  were  three  courses  each  in 
the  following  branches:  Plain  sewing,  ladies'  taik>riug,  emhroidery, 
mending,  ironing,  making  children's  clothing,  and  cooking.  Each  of 
the  courses  in  plain  sewing,  ladies'  tailoring,  and  embroidery  covered 
three  and  one-half  months,  classes  being  in  session  seven  hours-daily^ 
except  on  Wednesdays  and  Saturdays  when  there  were  only  three 
hours'  work;  three  hours  per  week  were  devoted  to  drawing.  Tlie 
classes  in  ironing  were  each  at  work  three  and  one-half  hours  every 
Wednesday  and  Saturday  afternoon  during  fourteen  weeks.  Classes 
in  mending  and  in  making  children's  clothing  were  each  in  session 
twenty  hours  per  week  for  four  weeks.  The  classes  in  cooking  were 
each  at  work  from  9  a.  m.  to  noon  and  from  2  to  G  p.  m.  during  one  week. 

The  teaching  force  consists  of  one  teacher  for  the  classes  in  plain 
sewing,  mending,  and  embroidery,  one  for  the  class  in  ladies'  tailoring, 
one  for  the  class  in  ironing,  one  for  the  cooking  classes,  and  one  for 
drawing;  these  are  all  females. 

The  attendance  of  the  school  has  been  as  follows  during  the  years 
of  its  existence: 

ATTENDAXCE  OF  PUPILS. 


Class. 


Plain  MwinK 

Ladies'  tailoring 

Embro'dexy 

Ironing 

Mending 

Ciiildruu'a  garments. 
Cooking 


1888. 


18 
14 


1889.1 18W- 


31 

44 

2 


23 

2 


21        W 


» 


27 


No  record  is  kept  of  the  occupations  of  former  pupils  and  no  informa- 
tion could  be  obtained.  Most  of  them  attended  simply  to  perfect  them- 
selves in  their  household  work  and  to  make  articles  and  wearing  ap- 
parel used  in  the  family.  Some  of  them  are  dressmakers  and  seam- 
stresses who  work  at  home  or  go  out  by  the  day.  Very  few  are  said  to 
be  employes  in  establishments. 

The  alfairs  of  the  school  are  conducted  by  a  commission  of  three 
gentlemen  and  two  ladies  selected  from  amongthe  members  of  the  society 
which  controls  the  school.  The  chairman  of  this  committee  is  the 
director  of  the  school.  This  commission  has  entire  control  of  the 
interior  arrangement  of  the  school,  determines  the  rates  of  tuition, 
arranges  the  courses  of  study,  represents  the  school  in  all  business 
transactions,  and  recommends  the  salaries  of  teachers  and  their  ai^>oint- 
ment  or  dismissal.    A  ladies'  committee  of  five  members  is  appointed 
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for  consultation  in  matters  of  a  tecbnical  nature.  The  society  has  a 
membership  of  232  persons  of  both  sexes  resideut  in  the  city  of  Bern. 
The  expenses  of  the  school  are  met  by  subsidies  from  the  city  of  Bern, 
thecanton^of  Bern,  and  the  federal  government,  by  tuitions,  by  inter- 
est on  capital,  and  when  necessary  by  drawing  on  the  reserve  fund. 
Daring  the  year  1890  the  income  and  expenditures  were  as  follows : 

INCOME. 

SiiMdy  from  the  city  goyeniment $289.50 

Subsidy  from  the  state  gorecnment 115.80 

Sabsidy  from  the  federal  gOYomment 173.70 

Tuitions 430.10 

Interest  on  capital 14.04 

Drawn  from  reserve  fand 41. 95 

Total 1,065.09 


» 


EXPENDITURES. 

Salaries  of  teachers 778. 50 

fienk,  light,  heat,  and  janitor's  ser^'ices 188. 90 

^Qrniture,  school  supplies,  fashion  plates,  ete 60.23 

Anting  and  advertising 81.46 

-Repairs,  special  expenses  for  sundries 6.00 

Total 1,065.09 

During  the  same  period  the  income  and  expenditures  of  the  cooking 
^hool  were  as  follows  : 

INCOMB. 

City  contribution $38.60 

iBemese  Society  for  the  Advancement  of  Public  Utility 30. 56 

Total 69.16 

EXF£XI>ITURES. 

Purchase  of  articles  of  food  .# 19.56 

Advertisements,  kitchen  ntensils,  text  books,  etc 18. 73 

Compensation  of  special  instructors „ 30.88 

Total 69.16 

• 

The  tuition  was — ^for  dressmaking,  40  francs  ($7.72),  for  plain  sewing, 
30  francs  ($5.79),  and  for  embroidery,  20  francs  ($3.86),  for  the  course  of 
three  and  a  half  months ;  this  included  lessons  in  drawing.  For  former 
pupils  who  wished  to  reenter,  4  francs  (77  cents)  per  week.  For  the 
special  courses  the  tuition  was  15  francs  ($2.90)  for  ironing,  15  francs 
($2.90)  per  week  for  making  children's  clothing,  and  5  francs  (97  cents) 
per  week  for  course  in  mending.  The  instruction  in  cooking  and  house- 
keeping was  given  gratuitously.  In  cases  where  persons  have  not 
suificient  means  to  pay  tuition  it  may  be  partially  or  entirely  remitted  in 
any  of  the  classes.  The  materials  and  sewing  machines  must  be  fur- 
nished by  the  pupils.    All  finished  products  belong  to  the  pupils 
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making  tliem,but  they  can  not  be  removed^until  the  close  of  tlie  course 
of  study. 

Persons  desiring  to  attend  the  school  must  be  at  least  16  years  of 
age.  and  must  have  some  previous  training  in  needlework. 'They  must 
be  of  good  moral  character.  Pupils  for  the  cooking  school  are  selected 
by  the  public  school  authorities  from  among  the  poorest  people;  they 
must  bind  themselves  to  attend  regularly  the  entire  course. 

At  the  end  of  each  course  public  exhibitions  are  made  of  the  drawings 
and  work  done,  and  pupils  obtain  certificates  of  proficiency,  scholarship, 
and  deportment.  In  the  cooking  school  each  pupil  is  examined  on  the 
last  day. 

TRADE  SCHOOL  FOR  "970 MEN,  BASEL. 

This  school  was  founded  August  18, 1879.  It  is  owned  by  the  Society 
for  the  Advancement  of  Public  Utility  of  Basel.  Its  object  is  toeda 
cate  women  of  all  stations  in  life  in  such  work  as  pertains  to  their  sei, 
and  to  place  them  in  a  position  to  perform  such  work  independently. 

The  instruction  comprises  the  following  courses:  Plain  sewing,  and 
the  pattern  drawing,  darning,  and  mending  pertaining  thereto;  machine 
sewing,  prei^aring  all  kinds  of  linens,  such  as  underclothing,  men's  shirts, 
infants'  clothes,  etc.,  and  the  pattern  drawing  and  mending  pertaining 
thereto;  dressmaking  and  pattern  drawing;  white  embroidery;  artistic 
embroidery  in  colors;  worsted  work,  such  as  network,  crocheting, knit 
ting,  and  other  fancy  work;  mending  and  darning;  ironing;  millinery; 
drawing;  arithmetic  and  bookkeeping;  special  class  in  methods  of  in- 
struction for  teachers  of  needlework. 

Instruction  in  plain  sewing  comprises  the  different  kinds  of  stitches; 
their  application  to  articles  from  the  simplest  to  the  most  diflficult,  such 
as  bed  and  table  linens,  and  different  kinds  of  linen  garments;  cutting 
and  drawing  patterns  for  these  kinds  of  articles;  taking  measures  and 
preparing  garments  according  to  dictated  specifications;  cutting  and 
finishing  the  same  independently ;  mending  by  inserting  pieces  by  means 
of  different  kinds  of  stitches;  darning  on  various  kinds  of  goods  in 
imitation  of  the  material. 

Instruction  in  machine  sewing  comprises  a  study  of  the  construction 
of  the  sewing  machine;  adjusting  and  cleaning  the  same;  practice  in 
ordinary  sewing,  straight  lines,  narrow  borders,  then  gradually  by 
means  of  the  various  attachments;  the  sewing  of  table  and  bed  linens 
and  garments  (particular  attention  is  given  to  men's  shirts  and  the 
insertion  of  various  styles  of  bosoms);  taking  measures  and  mending 
as  in  plain  sewing;  pattern  drawing,  especially  of  more  difficult  linens. 

The  instruction  in  ladies'  tailoring  comprises,  in  succession,  all  the 
different  styles  of  dresses  and  other  garments,  and  their  execution  from 
measure.  The  pux)ils  must  learn  to  draw  and  cut  the  patterns  without 
assistance. 

Instruction  in  embroidery  comprises  instruction  in  the  preparatory 
work;  transferring  the  drawings  on  the  goods;  gradual  practice  in  all 
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kinds  of  white  and  colored   embroidery.     The  classes  in  white  and 
colored  embroidery  are  separate. 

Instruction  in  worsted  work  includes  all  styles  of  knitting,  crocheting, 
network,  fiinge  work,  and  work  on  frames.  Work  is  done  principally 
from  patterns,  either  in  the  shape  of  drawings  or  worsted  work. 

Instruction  in  mending  and  darning  comprises  mending  practice 
X)icces,  garments,  and  linens.  Darning  consists  first  of  simple  cross- 
stitching,  later  of  imitating  damasks,  etc.  Darning  by  means  of  the 
Lace  stitches  or  meshes  is  practised  first  on  cards,  later  on  goods.  This 
work  is  so  perfectly  done  that  when  a  piece  of  work  is  finished  it  is 
diflicult  to  find  the  patches  or  to  distinguish  the  d^^rned  work  from  the 
rest  of  the  goods. 

Ironing  is  done  first  on  ladies' chemises,  etc.,  then  on  starched  linens, 
such  as  collars,  cuffs,  meu^s  shirts,  chemisettes,  lace  curtain^,  and 
women's  dresses. 

Millinery  work  begins  with  folding  and  quilling,  tying  bows,  etc., 
then  trimming  of  hats. 

Instruction  in  drawing  compri  ses  handling  theT-square,  the  triangle, 
the  compasses,  and  the  construction  oJT  regular  figures;  later,  elements 
of  free-hand  drawing;  straight  and  curved  line  ornaments;  flowers, 
leaves,  vines,  etc. ;  elements  of  ornamentation,  methods  of  ornamenta- 
tion, entwining,  drawing  and  transferring  ornaments  for  embroidery, 
etc.;  straight  and  curved h'ne  ornamentation  with  braid  and  lace;  colors 
and  coloring  effects;  designing  original  patterns  for  embroidery,  etc. 

Arithmetic  and  bookkeeping  instruction  comprises  keeping  business 
accounts,  study  of  exchange,  and  such  other  branches  as  are  required 
in  a  mercantile  business. 

The  course  of  instruction  for  teachers  of  needlework  comprises  one 
whole  year's  work.  Beginning  with  simple  meshes  and  stitches  it 
gradually  extends  over  all  branches  of  needlework  such  as  are  taught 
in  the  public  primary  and  high  schools. 

The  schpol  is  in  session  all  the  year  except  a  few  weeks'  vacation  in 
summer  and  on  Sundays  and  holidays.  The  course  of  instruction  in 
each  branch  is  about  4  months.  Instruction  in  the  principal  branches, 
plain  sewing,  machine  sewing,  and  ladies'  tailoring,  is  given  from  8  a. 
m.  to  noon  and  from  2  to  5  p.  m.;  Wednesday  and  Saturday  after- 
noons are  free.  For  the  special  courses  of  embroidery,  white  and  in 
colors,  there  are*  twelve  hours'  weekly  instruction;  for  worsted  work, 
mending  and  darning  also  twelve  hours;  for  millinery,  one  afternoon 
of  four  hours;  for  arithmetic  and  bookkeeping,  two  afternoons  of  two 
hours  each  or  four  hours;  for  ironing,  one  afternoon  of  four  hours. 
The  class  for  teachers  of  needlework  is  in  session  two  afternoons  of 
one  hour  each  per  week.  Drawing,  four  hours  per  week;  this  in  the 
case  of  the  three  principal  courses  is  compulsory. 

The  teaching  personnel  consists  of  a  director  who  has  supervision 
over  the  entire  school^  but  has  no  class.    He  at  times  delivers  lectures. 
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His  services  are  rendered  gratuitously.  There  is  one  teacher  each  for 
the  courses  iux)lain  sewing,  machine  sewing,  ladies'  tailoring,  embroid- 
ery, worsted  work,  mending  and  darning,  ironing,  and  millinery;  aud 
one  teacher  of  arithmetic  and  bookkeeping.  Instruction  in  drawiug 
is  given  by  the  teachers  of  other  branches.  This  with  the  director 
makes  ten  instructors  in  all.  All  of  these,  except  the  three  for  tlie 
priucipal  courses,  devote  only  a  portion  of  their  time  to  the  school. 

The  attendance  at  the  institution  during  the  year  ending  December 
1800  was  as  follows: 

ATTENDANCE  OP  PUPILS. 


Class. 


PlsinsMring 

Machine  se^riDg 

DreasmakiDC 

Em  broitlcry In  whit© 

ErnbroidciV  in  colora" 

Minding;  (inclutliug  pupils  of  cooking  school) 

Worsted  TTork 

Millinerj' 

Ironing  (inclnding  pnpils  of  cooking  school) 

lioukkcoping  (Including  pupils  of  cooking  school). 
Keecllcwork,  for  teachers u..... 


Total. 


December 

to 

AprU. 


18 
30 
26 
13 
10 
34 
13 
14 
45 
22 


April 

to 

August. 


22 
26 
23 
13 
7 
33 
16 
19 
52 
20 


August 

to 

December. 


15 
23 
29 
12 
11 
48 
16 
12 
43 
28 


ToUL 


S5 

83 
78 
38 
2? 
115 
45 

a 

70 
11 


710 


The  present  occupation  of  former  pupils  is  not  known,  as  no  record 
is  kept  of  such  information.  A  large  majority  of  them  have  attended 
in  order  to  be  useful  at  home^  some  take  in  seiring  and  some  work 
as  seamstresses  by  fhe  day;  some  are  established  in  business,  others 
are  working  as  employes  in  the  lines  for  which  they  studied;  over 
40  are  known  to  be  teaching  needlework  in  public  and  private  schools 
in  Switzerland  and  foreign  countries.  In  ten  years  the  yearly  attend- 
ance has  increased  from  72  to  710  pupils,  with  the  applications  for 
admission  greatly  exceeding  the  capacity  of  the  school.  The  nnmkr 
of  inipils  who  have  attended  the  school  since  its  establishment  ainoniits 
to  about  2,400. 

This  institution  is  under  the  supervision  and  direction  of  a  comii»is- 
sion  elected  by  the  Society  for  the  Advancement  of  Public  Utility. 
This  committee  has  charge  of  the  organization  of  the  school  and  the  prep- 
aration of  the  courses  of  instruction,  api)ointsand  dismisses  the  teachers, 
regulates  their  pay  and  duties,  and,  in  connection  with  the  ladies'  com- 
mittee of  the  society,  has  direct  supervision  over  the  interior  worl^ings 
of  the  school. 

The  expenses  of  the  school  are  met  by  national  subsidies,  by  regular 
contributions  of  the  society,  by  tuitions,  and  by  private  contributions. 
Following  are  the  income  and  expenditures  for  the  year  1800: 

IN'COME. 

Balance  from  last  j^ear $113.13 

Contributions  from  the  Bociety 579.00 

Federal  subsidy i 5T9.00 
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titions 193.00 

it  of  money  paid  for  rent 116.07 

2,102.93 

3,683.13 

EXPENDITURES. 

achers i 2,075.33 

layments  on  borrowed  capital 663. 92 

I  repairs 220.31 

rater,  and  janitor's  services 402. 27 

isements,  journals,  etc 70. 80 

122.16 

3,560.79 

ion  hand 122.34 

jns  for  attendance  are  as  follows : 

lin  and  machine  sewing,  each $5. 79 

ssmaliing 7. 72 

lite  and  colored  embroidery,  each 4. 83 

irsted  work  and  mending,  each 3. 86 

e 2.32 

llinery,  arithmetic,  and  bookkeeping,  each 1. 93 

ichere  of  needlework 1. 93 

three  principal  courses  instruction  in  drawing  is  included, 
upils  pay  5  francs  (97  cents)  per  week  for  drawing, 
any  cases  the  tuition  is  partially,  and  in  some  cases  entirely, 
hen  it  is  found  that  applicants  can  not  afford  to  pay  the 
e.  The  materials  and  the  sewing  machines  must  be  fur- 
he  pupils  using  them.  The  teachers  indicate  the  work  to 
t  the  articles  made  belong  to  the  pupils.  These  can  not  bo 
itil  the  end  of  the  course. 

pupils  must  be  at  least  15  years  of  age  and  must  have  some 
lowledge  of  needlework.  They  can  enter  only  at  the  com- 
of  a  course,  in  April,  August,  or  December.  Wken  the  ap- 
xceed  the  vacancies  the  commission  decides  upon  the  accept- 
>  most  eligible.  Pupils  upon  entering  bind  themselves  to 
entire  course  chosen. 

ad  of  every  course  each  regular  pupil  obtains  a  certificate 
,  diligence,  attendance,  and  deportment.  Pupils  who  dis- 
emselves  through  diligence,  deportment,  and  good  prog- 
fter  having  attended  the  three  principal  courses  and  one 
•se  in  embroidery  or  worsted,  obtain  a  graduating  diploma, 
for  cooking  and  housekeeping  was  founded  in  1889  as  a 
the  trade  school.  The  object  of  the  school  is  to  educate 
en  in  the  duties  of  thorough  housewives  by  means  of  prac- 
ig  and  systematic  scientific  instruction, 
uction  comprises  cooking,  washing,  ironing,  mending,  darn- 
sin^r  and  preserving  foods  of  all  kmda,  ^Ttvixiv^iv^^V^^vcv^^, 
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and  lighting  rooms,  houseliold  bookkeeping,  study  of  the  nutritive 
properties  of  food  and  preparing  meals  in  accordance  therewith,  and  in- 
structions  in  hygiene  and  nursing.  Carxsfdl  attention  is  given  to  train- 
ing  young  women  in  promptness,  cleanliness,  order,  and  thrift. 

The  courses  of  study  begin  in  December,  April,  and  August,  each 
continuing  about  four  months.  The  school  is  in  session  from  8  a.  m. 
to  8  p.  m.  daily  except  Sundays  and  holidays.  Dinner  is  served  at 
noon,  bread  and  coffee  at  4  p.  m.,  and  a  simple  supper  at  7  p.  m.  The 
time  not  employed  in  kitchen  and  household  work  is  spent  in  the  class 
rooms  for  ironing,  mending  (not  including  artistic  mending),  and  book- 
keeping of  the  trade  school,  this  instruction  being  included  without 
extra  charge. 

One  matron  is  in  charge  of  the  cooking  and  household  work.  A 
physician  delivers  lectures  on  nursing  and  bandaging,  the  latter  with 
practical  illustrations.  Other  branches  are  taught  in  the  trade  school, 
as  stated.  The  director  of  the  trade  school  is  also  director  of  the  cook- 
ing school.  The  attendance  during  1890  was  12  pupils  each  for  the 
first  and  second  courses  and  24  pupils  for  the  third  course,  making  for 
the  year  48  pupils.  Since, the  foundation  there  were  in  all  62  pupils. 
These  pupils  attended  in  order  to  become  more  proficient  at  home 
and  not  to  make  cooking  a  profession.     A  few  became  servants. 

The  administration  is  the  same  as  that  of  the  trade  school.  The 
income  of  this  school  is  derived  from  national  subsidies,  regular  con- 
tributions of  the  society,  tuitions,  and  sale  of  dinners  and  coffee  to  out- 
siders. During  the  year  1890  the  income  and  expenditures  were  as  fol- 
lows: 

INCOME. 

Balance  from  lost  year 171.54 

Contributions  of  the  society 386. 00 

Federal  subsidy *.... 1S3.00 

Tuitions 353.19 

Dinners  and  coffee  served  to  outsiders 133.00 

Sundry  receipts 26. 83 

Total - 1,163.55 

KXPKNDITURES. 

Salaries  of  teacbcrs 542.91 

Meat 152.58 

Bread 35.31 

Qrocciitis,  etc 79.47 

Milk,  butter,  cheese,  vegetables,  eg-^R,  etc 208. 14 

Sundries 16. 92 

Fuel  (wood,  coal,  and  gas) 63. 93 

Stationery,  etc 9.^ 

Advertisements 10.06 

Interest  on  borrowed  capital 37.63 

Total 1,156.59 

Balance  on  hand 6.96 
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The  taition  is  20  francs  ($3.86)  per  month.  This  inclades  the  meals 
((linner^  snpper,  and  4  o'clock  coffee)  and  class  instrnction  in  mending^ 
Jarning, ironing,  and  l)ookkeeping.  For  the  class  instrnction  in  needle- 
work and  ironing  pupils  must  furnish  their  own  materials,  and  articles 
when  finished  remain  their  property. 

Pupils  must  be  at  least  16  years  of  age.  The  commission  makes  the 
selections  when  the  applications  exceed  the  vacancies.  Upon  enter- 
ing the  pupils  bind  themselves  to  perform  all  the  duties  required  of 
them,  and  to  be  obedient,  industrious,  and  of  good  behavior.  An  exam- 
ination takes  place  at  the  end  of  each  course.  Pupils  obtain  certifi- 
cates of  diligence,  deportment,  and  proficiency. 

The  school  aims,  above  all  things,  to  make  good  housewives,  hence 

^li^  addition  of  other  branches  such  as  mendiug,  ironing,  and  lectures 

On  hygiene  and  nursing.    Not  much  attention  is  given  to  fancy  cooking, 

^he  idea  being  mainly  to  teach  pupils  how  to  arrange  the  meals  and 

^Uls  of  fare  in  order  to  have  the  food  wholesome  and  nourishing. 

The  pupils  must  also  estimate  the  cost  of  every  article  and  learn  how 

^o  provide  a  substantial  meal  for  a  given  number  of  persons  at  a  given 

plaice.    A  comparison  of  the  weight  of  pupils  attending  the  school, 

^nde  before  and  after  their  sojourn  (four  months),  showed  an  average 

Sain  in  weight  of  2^  pounds  per  pupil.    During  this  period  the  dinner, 

^  o'clock  coffee  and  bread,  and  supper  cost,  on  an  average,  47J  centiiQes 

(^^  cents)  per  head  per  day.    This  included  food  and  fuel  expenses. 

SCHOOL  FOR  SERVANTS,  BERN. 

This  school  was  founded  May  1891  "by  the  Women's  Society  for  the 
'A.dvancement  of  Public  Utility  of  canton  Bern.  It  is  a  private  institu- 
trion.    All  pupils  board  at  the  school. 

The  object  is  to  give  to  young  women  desiring  to  become  servants 
t^he  advantages  of  a  training  in  the  duties  required  in  a  city  house- 
liold,  and  to  supply  the  rapidly  increasing  demand  for  good,  competent 
ijervant  girls. .  Young  women  coming  from  farms  and  villages  to  eater 
into  service  in  city  families  generally  have  not  the  slightest  conception 
of  the  proper  arrangement  of  the  work  in  the  household,  are  very 
awkward  in  their  demeanor  toward  visitors,  in  serving  at  the  table, 
etc.,  and  are  often  untidy  in  regard  to  their  o^vn  person.  The  school 
aims  to  correct  such  faults  and  to  give  the  young  women  the  necessary 
training  and  polish.  Persons  requiring  servants  can  not  always  find 
such  as  are  recommended  for  honesty,  or  are  known  to  come  from  up- 
right parents.  At  the  school  great  care  is  taken  in  the  selection  of 
pupils,  and  during  their  attendance  at  the  school  opportunity  is  had 
of  testing  their  qualities  for  honesty  and  diligence.  As  a  consequence 
people  obtaining  servants  from  this  school  generally  know  what  they 
are  getting. 

As  this  is  to  some  extent  a  philanthropic  institution  the  course  of 
study,  or  rather  time  of  attendance,  must  be  made  as  short  as  possible 
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80  as  not  to  keep  the  young  women  too  long  from  gaining  a  livelihood. 
It  is  considered  that  three  months  are  sufficient  to  remove  the  objectiona 
which  exist  respecting  country  girls  as  servants. 

The  following  regulations  of  the  school  give  a  fair  idea  of  the  work 
done  and  system  of  training  adopted: 

Kitchen  duties. — ^Pupils  detailed  for  kitchen  work  will  appear  in  the 
kitchen  at  6  a.  m.  in  summer  and  6.30  a.  m.  in  winter ^  kindle  the  fires, 
prepare  the  breakfast,  and  blacken  all  the  shoes;  carry  fuel,  wash  up  and 
clean  the  kitchen,  cook  and  prepare  the  dinner,  wash  the  dishes,  cleaD 
the  range,  and  put  the  kitchen  in  order;  prepare  supper,  wash  up  and 
clean  the  kitchen. 

Household  duties. — ^Pupils  detailed  for  household  work  will  air  the  din- 
ing room,  set  the  table,  sweep,  and  dust  the  furniture;  make  the  beds 
empty  the  water,  and  put  the  bedrooms  in  order;  sweep  the  halls  and 
stair  case;  clean  and  fill  the  lamps;  carry  water  and  wood;  wash  all 
soiled  linens;  set  the  table  at  noon  and  remove  the  dishes  afterward; 
make  purchases  and  do  other  errands;  arrange  the  bedrooms  in  tbe 
evening;  set  the  table  for  supper  and  afterward  remove  the  dishes. 

Instruction  and  lectures  are  given  by  the  matron  and  by  the  pastor 
of  one  of  the  churches  in  deportment,  politeness,  hygiene,  and  etbical 
culture.  The  cooking  consists  of  the  simple  preparation  of  the  different 
kinds  of  foods,  meats,  farinaceous  foods,  vegetables,  stewing  and  pre- 
serving fruit,  etc.  Instruction  is  given  in  mending  garments,  knitting, 
darning,  etc.,  washing,  ironing,  and,  in  general,  all  the  details  of  house 
work. 

The  following  order  of  work  is  strictly  enforced :  Pupils  must  arise 
at  5  a.  m.  in  summer  and  at  6  a.  m.  in  winter;  the  beds  must  be  made, 
the  rooms  arranged  and  aired;  breakfast  is  prepared  and  served  atC 
a.  m.  in  summer  and  6.30  a.  m.  in  winter;  distribution  of  the  work 
equally  among  the  pupils;   a  slice  of  bread  for  each  pupil  at  9  a,m; 
dinner  served  at  noon,  consisting  of  soup,  one  kind  of  meat,  and  vege 
tables;  on  Mondays  and  Fridays  farinaceous  foods  and  fruit  take  the 
place  of  meat;  the  school  and  sitting  rooms  must  be  aired  and  cleaned, 
the  dishes  washed,  the  kitchen  put  in  order,  and  other  services  per- 
formed; a  slice  of  bread  for  each  pupil  at  4  p.  m.;  in  winter  and  on 
Sundays  in  summer  coffee  is  served  with  the  bread;  supper  at  6  p.  in,, 
consisting  of  coffee,  cold  dishes,  or  what  remains  of  the  midday  meal; 
after  the  dishes  have  been  washed  and  the  kitchen  and  rooms  pnt  in 
order  the  pupils  will  occupy  themselves  with  sewing,  knitting,  etc, 
under  the  instruction  and  guidance  of  the  matron;   from  9  to  10  p.  m. 
pupils  will  be  at  liberty;  at  10  p.  m.  all  lights  must  be  put  out;  pupils 
mast  at  all  times  observe  strict  obediehce  to  the  matron;  proi)er  beha- 
vior, order,  cleanliness,  attention  to  duty  and  truthfulness  are  required 
of  each  pupil ;  on  Sundays  pupils  who  are  not  detailed  for  kitchen  work 
are  required  to  attend  church  services;  Sunday  afternoons  pupils  may 
make  calls  or  take  promenades,  if  i>ermitted  by  the  matron;  they  must 
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return  before  6  i).  m.j  they  may  occupy  themselves  with  readingi  letter 
writing,  or  conversation  if  they  do  not  go  out;  all  requests  or  complaints 
must  be  made  to  the  matron,  who  will  take  the  proper  action  or  give 
the  necessary  advice. 

A  matron  is  in  charge  of  all  the  instruction.  Lectures  on  hygiene  are 
at  times  given  by  a  physician  and  on  deportment  and  ethics  by  a  min- 
ister of  the  gospel.  The  two  latter  receive  no  compensation.  The  ma- 
tron receives  600  francs  ($96.50)  per  year  and  board  and  lodging. 

The  attendance  is  12  pupils,  which  is  the  full  capacity  of  the  school. 
Twelve  pupils  had  already  finished  their  course  and  were  in  positions 
when  the  school  was  visited  (November  1891).  The  attendance  is 
limited  to  12  pupils  because  it  is  considered  that  the  matron  could  not 
give  enough  attention  to  each  individual  if  the  number  were  greater. 

The  girls  who  have  graduated  obtained  positions  at  once.  The  ap- 
plications for  them  have  been,  sa  far,  for  three  times  as  many  as  could 
be  8upi)lied.  The  matron  can,  therefore,  be  careful  to  place  the  girls  in 
families  where  they  will  be  kindly  treated.  If  girls  lose  their  positions 
through  no  fault  of  their  own  they  can  reenter  the  school  and  board 
there  at  a  very  small  expense  until  they  obtain  other  positions.  This 
has  not  yet  happened. 

A  committee  of  ladies  (members  of  the  society  which  owns  the 
school  and  who  reside  in  Bern)  has  complete  control  over  the  affairs  of 
the  school,  appoints  the  matron,  fixes  the  tuition  and  other  conditions 
of  admittance,  etc. 

The  income  is  derived  from  fees  for  tuition  and  board  which,  in  many 
cases,  are  paid  by  charitable  societies  or  individuals  3  by  renting  fur- 
nished rooms  with  board,  the  work  necessarj'  for  this  being  done  by 
the  pupils;  by  hiring  out  more  advanced  pupils  for  service,  by  the 
hour  or  day,  in  the  families  of  members  of  the  society.  For  this 
service  a  charge  is  made  of  10  centimes  (2  cents)  per  hour,  or  70 
centimes  (13  J  cents)  per  day.  In  nearly  every  case  the  girls,  upon  grad- 
uating, have  entered  families  where  they  had  previously  worked  in  this 
way;  the  city  of  Bern  has  contributed  500  francs  ($96.60)  toward 
furnishing  the  school;  all  deficits  are  paid  out  of  the  treasury  of  the 
Women's  Cantonal  Society  for  the  Advancement  of  Public  Utility. 
The  tuition  and  board  amount  to  60  francs  ($11.58)  for  the  entire 
course  of  three  months. 

Each  girl  desiring  admittance  must  furnish  the  official  certificate  of 
birth,  and  a  certificate  of  good  conduct  and  morality  from  the  author- 
ities of  the  town  or  district  in  which  she  lives.  She  must  be  at  least 
15  years  of  age,  but  girls  a  little  older  obtain  preference. 

The  school  when  visited  was  a  model  of  order  and  cleanliness.  The 
bedrooms,  kitchen,  dining  and  sitting  rooms  were  well  aired,  clean,  and 
tidy.  Every  piece  of  forniture  was  properly  placed  and  not  a  speck  of 
*  dust  was  noticeable  anywhere.  The  young  women  were  polite,  plainly 
but  neatly  dressed,  and  all  had  a  cheerful,  healthy  appearance.  The 
school  was  visited  at  an  unexpected  time. 
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Applications  for  admission  greatly  exceed  the  capacity  of  the  school, 
and,  although  it  had  existed  only  six  months,  its  usefolness  was  so 
apparent  that  the  subject  of  founding  several  more  was  under  consid- 
eration by  the  society. 

SCHOOL  or  ART  AND  NEEDLB^WORK,  ZURICH. 

This  school  was  founded  in  1880.  It  is  a  private  institution.  Its 
object  is  to  thoroughly  educate  young  ladies  in  the  various  usefiil 
branches  of  woman's  work,  in  order  to  fit  them  for  housewives,  for 
industrial  pursuits,  or  for  teachers  of  manual  training  of  girls. 

The  instruction  is  divided  into  three  principal  branches — the  indus- 
trial, the  artistic,  and  the  scientific  and  literary. 

The  industrial  branches  comprise  the  following  courses:  Hand  sew- 
ing— practice  in  the  different  kinds  of  stitches,  mending  and  daniiog 
on  different  kinds  of  goods,  cutting  and  finishing  all  kinds  of  lineDS 
and  underclothing,  theory  of  pattern  drawing;  machine  sewing— cut' 
ting  and  finishing  linens  and  underclothing,  instruction  in  handling 
and  adjusting  the  sewing  machine  and  use  of  the  various  attachnieDts, 
theory  of  pattern  drawing;  dressmaking — ^latest  methods  of  taking 
measurements  and  cutting,  sewing,  and  trimming  all  varieties  of  gar- 
ments for  ladies  and  children,  preparing  garments  according  to  &s1uoq 
plates,  altering  clothes,  pattern  drawing;  embroidery — ^various  kinds 
of  white,  colored,  and  gold  embroidery  on  cloth,  silk,  velvet,  linen,  etc, 
special  drawing  and  painting  (reproduction  on  different  materials), 
study  of  styles  and  of  color;  worsted  work — knitting,  crocheting,  net- 
work, tjing,  and  working  on  frames,  free-hand  drawing;  millinery; 
ironing;  cooking  and  housekeeping. 

The  artistic  branch  comprises — general  instruction  in  free-hand  and 
geometrical  drawing,  and  perspective.  Special  instruction  is  given  in 
drawing  and  painting  from  nature  and  painting  on  wood,  silk,  leather, 
porcelain,  etc.,  and  science  of  colors. 

The  scientific  branches  comprise  the  following:  Bookkeeping,  arith- 
metic, and  correspondence;  languages — German,  French,  Italian,  and 
English.  Classes  for  physical  culture  and  dancing  are  given  during  the 
winter  term,  as  well  as  lectures  on  hygiene.  Lectures  on  general  and 
special  subjects  are  given  at  intervals  without  extra  charge. 

Several  pianos  are  also  at  the  disposal  of  pupils  who  take  lessons  at 
the  conservatory  of  music.  Each  branch  requires  three  months,  and 
the  pupils  or  parents  have  the  choice  of  the  same.  Only  one  of  the  prin- 
cipal industrial  branches  can  be  taken  at  a  time,  but  one  or  more  of 
the  secondary  branches  may  be  taken  in  connection  with  it.  Pupils 
may,  however,  take  portions  of  the  work  required  in  the  principal 
branches  as  secondary  branches,  or  they  may  take  only  secondary 
branches  if  they  desire.  Lessons  in  gardening  are  given  at  times  in- 
season. 

The  school  is  in  session  daily,  except  Sundays  and  holidays,  from  8 
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to  11  a.  m.  and  2  to  6  p.  m.  in  snmmer;  and  firom  8  a.  m.  to  12  m.  and  2 
to  5  p,  m.  in  winter.  A  vacation  of  from  eight  to  twelve  days  is  given 
at  the  end  of  every  three  months. 

The  faculty  consists  of  the  director,  three  teachers  of  needlework, 
three  of  languages,  two  of  drawing  and  painting,  one  of  music,  one  of 
bookkeeping,  arithmetic,  and  correspondence,  one  of  ironing,  and  one 
of  cooking.    These  are  all  specialists. 

The  attendance  of  the  school  during  the  first  ten  years  of  its  exist- 
ence was  as  follows:  Hand  sewing  and  mending,  303  pupils;  machine 
sewing,  643;  dressmaking,  483;  embroidery,  286;  worsted  work,  236; 
millinery,  88;  ironing,  156;  drawing  and  painting,  151;  bookkeeping, 
116;  French  language,  297;  English,  126;  Italian,  105;  German,  116; 
housekeeping  and  cooking,  59.  As  each  course  is  of  only  three  months^ 
duration,  and  as  several  branches  may  be  taken  simultaneously,  the 
same  pupil  may  appear  a  number  of  times  in  the  above  figures.  There 
were  1,144  different  persons  in  attendance  altogether  during  the  ten 
years.    Of  these  69  were  foreigners,  8  being  American  residents. 

The  pupils  who  attend  this  school  are  generally  the  daughters  of 
the  wealthier  people  who  look  upon  this  education  as  a  sort  of  fiuish- 
i^g  off  before  leaving  school  entirely.    Their  object  is  to  become  what 
^  considered  the  ideal  housewife  in  Switzerland,  that  is,  women  who 
possess  not  only  a  fiEur  school  education  in  science,  literature,  etc., 
^utwho  can  also  manage  or  ^perform  the  duties  of  a  household  and 
beautify  a  home.    Very  few  graduates  attend  in  order  to  earn  a  liveli- 
hood as  employes.    Some  attended  to  learn  the  duties  of  teachers  in 
faidustrial  schools  and  are  now  in  such  positions. 

The  administration  of  the  school  is  entirely  in  the  hands  of  the 
director.    The  school  is  supported  entirely  by  tuition  fees. 

The  tuition  per  term  of  three  months  is  as  follows:  Sewing  by  hand, 
etc.,  three  and  one-half  days  practical  work  and  one  day  pattern  di-aw- 
ing  per  week,  30  francs  ($5.79);  machine  sewing,  three  and  one-half 
days  practical  work  and  one  day  pattern  drawing  per  week,  30  francs 
($5.79);  cutting  only,  one-half  day  per  week,  15  francs  ($2.90);  dress- 
making (including  cutting),  three  and  one-half  days  practical  work,  one 
day  pattern  drawing,  45  francs  ($8.69) ;  embroidery,  three  and  one-half 
days  practical  work,  one  and  one-half  days  drawing,  30  francs  ($5.79); 
yrorsted  work,  three  and  one-half  days  practical  work,  one-half  day  draw- 
ing, 30  francs  ($5.79);  artistic  branches,  20  francs  ($3.86);  millinery, 
one-half  day  per  week,  10  francs  ($1.93);  ironing,  one-half  day  per 
week,  10  francs  ($1.93);  bookkeeping,  arithmetic,  and  correspondence, 
4  hours  per ^ week,  20  francs  ($3.86);  languages,  each  20  francs  ($3.86); 
lectures  on  hygiene,  10  francs  ($1.93).  Pupils  taking  one  of  the  first 
six  principal  branches  obtain  lessons  in  languages  at  half  price.  When 
two  or  more  members  of  the  same  family  attend  simultaneously  a  re- 
duction of  10  per  cent,  is  made  in  their  tuitions.  A  limited  number  of 
pupil&are  taken  as  boarders  at  the  school.  These  pay  200  francs  ($38.60) 
a  Ex.  65 36 
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for  three  months,  exclasive  of  taition.  A  dinner  at  1  franc  (19  cents)  per 
heiul  per  day  is  famished  to  others  who  desire  it.  The  course  in  cook- 
ing can  be  taken  on  four  half  days  per  week  for  three  months  or,  in 
connection  with  other  branches^  daily  for  six  weeks.  The  tuition  (ex- 
clusive of  meals)  is  20  francs  ($3.86)  per  term,  but  only  those  taking 
board  or  one  meal  per  day  can  enter  the  cooking  class. 

Pupils  to  be  admitted  must  be  at  least  14  years  of  age.  Si)ecial  classes 
in  needlework  and  drawing  are  given  one-half  day  per  week  to  younger 
X>ersons.  Pupils  can  so  arrange  their  work  as  to  be  occupied  at  tlie 
school  during  the  entire  day,  in  which  case  they  can  finish  all  the  branch 
es  in  about  one  to  one  and  a  half  years.  Most  pupils,  however,  take 
lessons  only  by  the  term  of  three  months.  Unavoidable  absence  of  one 
week  or  more  can  be  made  up.  The  materials  and  sewing  macliines 
are  furnished  by  the  pupils,  and  all  finished  articles  belong  to  tlicin. 
Sewing  machines  can  be  rented  at  4  francs  (77  cents)  per  month. 

Pux>ils  obtain,  at  the  end  of  each  term,  certificates  of  diligence,  prog 
ress,  att<indanc€,  and  deportment.  Pupils  who  have  finished  the  terms 
in  at  least  three  branches,  and  who  are  thoroughly  proficient  and  liave 
been  exemplary  in  deportment,  obtain,  graduating,  diplomas.  Special 
diplomas  are  issued  to  persons  desiring  to  become  teachers  of  needle- 
work, provided  they  deserve  them. 

This  is  the  only  female  industrial  school  in  Switzerland  whicli  in- 
cludes in  its  programme  the  instruction  in  all  branches — ^industrial,  ai* 
tistic,  and  scientific — which  is  most  necessary  for  a  refined  housewife. 
It  is  recognized  in  Switzerland  as  the  model  school  for  giving  the  fin- 
ishing touches  to  the  education  of  young  ladies  before  they  assume  tbe 
responsibilities  of  housewives.  A  gold  medal  was  awarded  to  this  in- 
stitution at  the  international  exposition  at  Pasis  in  1889. 

SCHOOL  FOR  SERVANTS,  LENZBURG. 

This  school  was  founded  October  1889  by  the  Women's  Society  for 
the  Advancement  of  Public  Utility  of  canton  Aargau.  It  is  a  private 
institution.    All  pupils  board  at  the  school. 

The  object  of  the  school  is  a  twofold  one — to  oflTer  to  poor  girls  de- 
siring to  become  servants  the  advantages  of  a  training  in  all  household 
duties  and  to  supply  the  steadily  increasing  demand  for  good,  compe- 
tent servants. 

The  course  of  instruction  is  for  three  months.  The  pupils  perforon 
all  the  household  duties  required  in  the  establishment.  They  alternate 
in  their  duties  in  the  kitchen  or  the  household  work.  In  season  gar- 
den culture  is  also  attended  to.  The  time  not  required  for  housework  is 
spent  in  needlework,  such  as  plain  sewing,  mending,  dammg,  and 
knitting.  Washing  and  ironing  are  also  included.  The  regulations  of 
this  school,  as  well  as  the  working  hours,  are  precisely  the  same  as 
those  of  the  school  for  servants  at  Bern,  the  latter  school  being  mod- 
elled after  this.    The  following,  copied  from  the  daily  journal  kept  at 
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tlie  school,  will  give  an  idea  of  tlie  nature  and  cost  of  the  meals  fur- 
uislied  to  pupils: 

July  1, 1891. — Dinner — rice  soup,  Brussels  sprouts,  cutlets  j  supper — 
eoLffee,  strawberry  tarts;,  second  dinner — meat  soup^  boiled  beef,  turnip 
sauce;  supper — coflfee,  mashed  potatoes,  pot  cheese;  third  dinner — 
coffee,  cutlets;  supper— oatmeal  porridge;  fourth  dinner — oatmeal  soup, 
liver  cutlets,  beans;  supper — coffee,  fried  potatoes;  fifth  dinner — rice 
soup,  roast  i)ork,  potatoes,  lettuce;  supper — coffee^  butter,  jam;  sixth 
dinner — ^farinaceous  soup,  mashed  potatoes,  lettuce;  supper — coffee, 
boiled  rice;  seventh  dinner — oatmeal  soup,  ragoufc,  sugar  i^ease,  turnips; 
supper — coffee,  potatoes. 

By  careful  and  economical  arrangement  of  the  victuals,  which  is  the 
principal  feature  of  the  cooking,  the  average  cost  per  head  per  day  of 
the  above  meals  was  43  centimes  (8  J  cents).  During  the  month  of  July^ 
1891, 577  daily  rations  (breakfast  of  bread  and  coffee,  dinner  and  sup- 
per as  above)  cost  in  all  248.70  francs  ($48.00).  iN'early  all  vegetables 
are  raised  by  the  pupils.  Attention  is  also  given  to  the  preserving  of 
vegetables  and  fruity  to  baking  different  kinds  of  bread,  cakes,  and 
cookies.  Meals,  cakes,  bread,  and  needlework  are  also  prepared  for 
customers.  Pupils  are  also  detailed  for  work  in  the  families  of  mem- 
bers of  the  society  for  more  practical  instruction.  Families  obtaining 
isuch  help  pay  a  small  compensation  to  the  schooL  Pupils  also  have 
lectures  on  deportment,  hygiene,  cleanliness,  etc.  Tlie  instruction  and 
training  are  conducted  by  a  matron.. 

The  attendance  of  the  school  when  visited  was  12  pupils,  the  full 
capacity.^  Up  to  May  1891,  80  girls  had  attended  the  course,  nearly 
all  of  whom  entered  service  as  domestics  immediately  upon  leaving. 
A  few  returned  to  their  homes.  Pupils  at  once  obtain  positions  when 
they  have  finished  the  course. 

A  eommittee  of  members  of  the  society  resident  in  Leuzburg  and 
Aarau  has  complete  control  over  the  affairs  of  the  school  and  makes 
all  purchases  of  furniture,  ete.,  and  other  arrangements. 

The  income  is  derived  from  tuition  and  board  of  pupils,*  the  renting 
of  furnished  rooms  and  board,  sale  of  needlework,  meals,  bread,  cakes, 
etc.,  town  and  private  contributions,  society  funds,  etc.  The  ineome 
and  expenditures  of  the  school  in  1891  were  as  follows: 

income: 

Toition  and  board  of  pupils $472. 85 

Sale  of  vegetables 5.79 

Needlework,  sale  of 84.92 

Work  done  by  pnpils  in  families 46.32 

Sale  of  bread,  cakes,  etc 38. 60 

Contributions  of  the  society  for  rent 115. 80 

Boarders  in  saramer 115. 80 

Other  centsibatlozis.. 17.37 

Sale  of  dinners ^ 28.95 

Total : 926.40 
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XXPENDITURXS. 

Rent  of  buUding $115.80 

Salary  of  matron 115.80 

Meals,  fuel,  etc i.    694.80 

Total 936.40 

The  tuition,  including  board,  is  60  francs  ($11.58)  for  three  montbs. 
Of  this,  10  francs  ($1.93)  are  returned  to  the  pupils  when  they  enter 
into  service  as  domestics.  During  1891,  of  48  pupils  who  attended^ 
8  pupils  had  entirely  free  scholarships  and  6  pupils  attended  at  half 
price.  These  free  scholarships  are  granted  to  poor  girls  upon  the 
recommendations  of  church  and  orphan  societies.  Pupils  upon  enter- 
ing must  be  provided  with  a  certificate  of  birth  and  one  of  good 
character.  !Not  more  than  12  pupils  are  taken  at  a  time  because  it  is 
necessary  for  the  miatron  to  give  her  attention  to  each  individual 
They  must  be  at  least  15  years  of  age. 

HOUSEKEXQPINa  SCHOOL,  BUCHS. 

This  school  was  founded  May  1888  by  the  Women's  Society  for  the 
Advancement  of  Public  Utility  of  canton  Aargau.  All  pupils  board 
at  the  school. 

The  object  of  the  school  is  to  give  to  young  ladies  leaving  school  a 
good  theoretical  and  practical  training  in  all  that  relates  to  the  duties 
of  a  housewife.  Pupils  are  generally  the  daughters  of  the  middle  or 
wealthier  classes. 

Tlie  term  is  for  three  mdnths  and  comprises  the  following  courses: 

Theoretical  instruction, — Science  of  cooking — instruction  concerning 
the  most  important  nutritive  substances  in  food  and  the  arrangement 
of  the  latter  accordingly,  preparation  of  meals  for  the  sick  and  for  the 
healthy,  preserving  fruit  and  vegetables,  methods  of  heating,  suitable 
cooking  utensils,  fuel,  etc.;  science  of  nourishment — ^instruction  con- 
cerning the  chemical  composition  of  the  human  body,  its  functions,  its 
chemical  changes,  nutritive  process,  etc. ;  hygiene— instruction  regard- 
ing the  care  of  the  body,  the  sustenance,  clothing,  habitation,  air  and 
ventilation;  washing  and  cleaning — instruction  regarding  the  care  of 
articles  during  the  process  of  washing,  washing  linens  and  other  articles 
of  wearing  apparel,  especially  as  to  the  application  of  washing  appli- 
ances and  chemicals,  etc.;  bookkeeping — instruction  in  keeping  simple 
practical  household  accounts;  science  of  housekeeping  in  general; 
lectures  on  the  moral-religious  duties  of  a  housewife. 

Practical  instruction. — The  preparation  of  meals  for  a  good  home 
table — this  includes  at  present  31  varieties  of  soup,  19  ways  of  pre- 
paring beef,  25  of  veal,  9  of  pork,  4  of  mutton,  11  of  mixed  meats,  4  of 
fish,  15  of  poultry,  12  of  game,  16  kinds  of  sauces,  37  ways  of  pre- 
paring green  vegetables,  35  varieties  of  egg^  milk,  and  farinaceous 
foodS;  17  ways  of  serving  omelets  and  eggs,  11  kinds  of  pastry,  11  of 
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warm  puddings,  13  of  cold  puddings,  7  kinds  of  pudding  sauces,  10  ol 
creams,  7  kinds  of  stewed  firuits,  4  kinda  of  dougli,  28  varieties  oi 
cakes  and  tarts,  18  of  small  cookies,  7  of  dumplings,  and  9  of  patties. 
For  the  purpose  of  giving  the  pupils  ample  opportunity  in  the  cooking 
of  these  articles  orders  for  cakes,  meats,  etc.,  are  taken  from  outsiders 
for  dinners,  parties,  etc.  A  book  of  recipes  is  published  by  the  matron, 
covering  all  the  dishes  prepared  at  the  school.  This  is  sold  only  'to 
pupils  to  be  used  as  a  memorandum  of  the  cooking  learned  at  the 
school.  The  practical  instruction  also  includes  regular  and  proper 
arrangement  of  the  dining  room,  the  kitchen,  the  dining  table,  as  well 
as  the  manner  of  serving;  practical  points  for  buying  food;  instruction 
in  washing,  wringing,  and  ironing  hnens;  cleaning  the  bedrooms,  sit- 
ting rooms,  cellars,  and  in  fact  the  whole  house;  instruction  in  the 
making  of  bed  and  table  linens,  garments,  taking  measurements,  draw- 
ing patterns,  cutting  and  fitting  ladies'  dresses,  which  are  optional. 

There  are  no  printed  or  written  regulations  for  the  government  of 
the  school,  because  it  is  desired  to  have  the  inmates  considered  like 
members  of  a  family  rather  than  as  pupils. 

Pupils  rise  at  5.30  to  6  a.  m.  in  summer  and  at  6.30  to  7  a.  m.  in 
winter.  Breakfast  is  had  soon  after.  At  9  a.  m.  a  lunch  of  bread  and 
fruit  is  served.  At  11.30  they  have  dinner,  consisting  of  one  or  two 
kinds  of  meat,  soup,  vegetables,  dessert,  etc.  From  2  to  5  or  5.30  p.  m. 
the  time  is  generally  devoted  to  needlework  and  theoretical  instruc- 
tion. At  3  p.  m.  bread  and  coffee  are  served.  At  0.30  or  7  p.  m.  sup- 
per is  served,  consisting  of  tea,  meat,  vegetables,  pudding,  etc.  Pupils 
perform  all  the  work  of  the  school  except  the  scrubbing.  The  matron 
has  charge  of  the  instruction..  Once  a  week  the  pastor  of  the  neigh- 
boring church  lectures  on  the  duties  of  housewives  and  other  ethical 
subjects. 

Only  twelve  young  ladies  are  ^admitted  to  the  school  at  a  time. 
The  applications  for  admission  are  generally  twice  the  number  of  vacan- 
cies. Those  applying  are,  as  a  rule,  sisters,  relatives,  or  friends  of 
former  pupils.  The  same  pupils  sometimes  remain  for  two,  three,  or 
even  four  terms  in  order  to  obtain  more  practice.  Since  the  school  was 
opened  in  May  1888,  llj9  pupils  have  attended.  They  came  from  nearly 
all  the  cantons  in  Switzerland.  They  were  young  ladies  who  had 
finished  their  education  but  desired  to  perfect  themselves  in  the  duties 
of  housewives.  In  many  cases  young  ladies  attended  immediately 
before  being  married. 

A  committee  elected  from  among  the  members  of  the  society  has 
general  supervision  over  the  affairs  of  the  school. 

The  income  of  the  school  is  derived  from  tuitions  and  the  sale  of 
food.  It  is  slightly  in  excess  of  the  current  expenditures.  The  sur- 
plus is  used  for  purchasing  furniture  and  other  household  articles. 

The  tuition  is  180  francs  ($34.74)  for  the  term  of  three  months.  This 
includes  board  and  lodging.    An  extra  charge  of  5  francs  (97  cents)  per 
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quarter  is  made  for  tke  use  of  the  piano.  The  materials  for  ]mm 
and  other  needlework  are  furnished  by  th^  pupils,  and  the  finished 
articles  belong  to  them. 

Pupils  not  residing  in  the  canton  of  Aiurgau  must  be  provided  with 
certificates  of  residence  in  Switzerland.  Each  pupil  upon  entering 
must  have,  besides  her  clothing,  etc.,  6  pocket  handkerchiefs,  6  nap- 
kins, G  towels,  4  linen  sheets,  4  large  aprons,  and  a  blacking  brash. 

This  institution  is  situated  in  a  little  village  20  minutes'  walk  from 
Aarau,  in  the  midst  of  a  large  garden.    It  is  furnished  for  the  reeep^ 
tion  of  only  12  pupils.    The  building  contains  11  rooms,  2  kitchens, » 
laundry,  a  cdlar,  closets,  etc.    A  hot  air  furnace  heats  nearly  all  the 
rooDis.    The  arrangements  and  ventilation  of  the  bedrooms  are  '^ 
nearly  perfect  as  they  can  be  made.    A  piano  and  sewing  machine  i^^ 
at  the  disposal  of  the  pupils.    The  i>upils  seemed  happy  and  hcaltlil^ 
aud  everything  had  .a  cheerful,  homelike  appearance.    Pupils  s^^ 
never  permitted  to  go  out  except  in  groups,  or  in  company  with  t:  ^^ 
matron,  and  no  gentlemen  are  permitted  to  visit  them  except  tb^^^ 
fathers  and^awe^, 

HOUSEKEEPINa  SCHOOL,  WOBB. 

This  school  was  founded  in  May  1SS6  by  the  Economic  and  Pub 
Utility  Society  of  canton  Bern.    All  pupils  board  at  the  school. 

The  object  of  the  school  is  to  train  young  ladies  in  industry 
order,  aud  to  educate  them  in  such  a  way  as  to  make  them  capable 
conducting  independently  a  good  city  or  country  household. 

The  programme  comprises  a  knowledge  of  housekeeping,  such 
cooking,  baking,  preserving  fruit,  meats,  and  vegetables,  making  bed 
washing  and  ironing,  and  in  general  all  classes  of  work  required  in 
household;  garden  and  vegetable  culture  (only  for  the  summer  class)  ^ 
needlework  required  in  a  household  (no  fancy  work);  lectures  on  ethia=^ 
by  the  pastor  of  the  village;  lectures  on  hygiene  by  a  physician;  nutri- 
ment (the  subject  treated  in  a  chemical,  physical,  and  economic  sense). 

All  practical  work  is  done  by  the  pupils  under  the  supervision  of 
the  matron,  no  servants  being  kept  in  the  establishment.  There  are 
three  terms  each  year,  two  being  of  three  months  each  and  one  of 
six  months.  Pupils  must  be  up  at  6  a.  m.  in  summer  and  7  a.  m.  in 
winter;  those  detailed  for  kitchen  work  a  little  earlier.  Breakfast  is 
had  soon  after,  dinner  at  12  m.,  and  supper  at  6  p.  m.  The  day  is  spent 
iu  the  performance  of  household  work  aud  sewing.  Pupils  retire  at 
9  p.  m.  A  matron  and  one  as^stant  are  in  charge  of  t^e  instruction. 
On  three  hours  per  week  lectures  are  delivered  by  the  village  pastor 
and  by  a  physician.  Four  hours  j^r  week  are  devoted  to  instruction 
in  bookkeeping  and  other  theoretical  subjects  by  a  teacher  of  one 
of  the  public  schools. 

During  the  year  1890  the  attendance  was  21  pupils  the  first  term, 
22  the  second  term,  and  21  the  third  term.    The  number  is  generally 
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limited  to  21.  Up  to  August  1891^  357  pupils  had  attended  the 
school.  They  were  daughters  of  the  middle  aad  wealthier  classes  who 
attended  for  no  other  purpose  than  to  become'  useful  in  their  own 
homes.    Sometimes  the  pupils  remain  for  a  secoud  term. 

The  school  is  owned  by  a  stock  company,  having  a  capital  of  7,000 
francs  ($1,351)  in  70  shares  of  100  francs  ($19.30)  each.  The  stock- 
holders elect  a  board  of  four  directors  every  three  .years,  an4  the 
cantonal  government  appoints  one,  making  in  all  five  directors. 
These  have  immediate  control  of  the  affairs  of  the  school,  direct  the 
interior  arrangements,  and  make  a  report  each  year  to  the  stockholders. 

The  school  is  self-supporting.  The  cantonal  government  pays  an  an- 
nual subsidy  of  500  francs  ($96.50).  This,  with  the  tuitions,  more  than 
covers  the  expenditures.  A  slight  income  is  also  derived  from  the  sale 
of  vegetables,  and  from  interest  on  the  eapittal.  The  income  and 
expenditures  during  the  year  1890  were  as  follqfrs: 

INCOME. 

Balanco  from  last  year's  account $502. 23 

Tuitions 2,132.65 

State  subBidy ^ 96.50 

Interest 24.35 

Donationa - 6. 13 

Sundries  (sale  of  vegetables,  etc.) 12.12 

Total 2,773.08 

EXPEN0ITUUES. 

Purchase  of  furnishings , 65.57 

Food 934.45 

Fuel  and  light 109.86 

Yearly  salary  of  matron 193. 00 

Yearly  salary  of  assistant  matron 96.50 

Expenses  for  lectures,  teacher,  per  diem  of  directors,  etc 154. 53 

Rent  Olid  insurance 196.47 

lutei-cst  dividends  to  stockholders 57.90 

Printing,  reading  and  writing  material,  stationery,  etc 43. 87 

Repairs -* 52.59 

Linens 17.86 

Seeds,  plants,  and  garden  materials 16.47 

Placed  in  the  reserve  fund 193. 00 

Placed  in  the  library  fund 6.13 

Sundries 7.64 

TotAl 2, 145.  SI 

Balance  on  hand 628.14 

The  tuition  is  130  francs  ($25.09)  for  the  three  months'  term  and  250 
francs  ($48.25)  for  the  six  months'  term.  This  includes  board  and 
room.  The  pupils  must  be  at  least  16  years  of  age  when  admitted. 
They  must  be  provided  with  certificates  of  birth  and  Residence  in 
Switzerland.  As  the  applications  greatly  exceed  the  vacancies  candi- 
dates must  often  wait  a  year  or  more  for  their  turn  to  be  admitted. 
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Tliis  school  was  the  outcome  of  a  series  of  eight  cooking  courses 
held  prior  to  1886.    That  experiment  led  to  the  conclusion  that  in  order 
to  give  thorough  or  even  profitable  instruction  in  cooking  and  house- 
keei)ingit  was  necessary  to  establish  an  institution  where  the  pupils  could 
live  entirely  during  the  term  of  instruction.    The  institution  proved  a 
success  from  its  very  beginning,  both  practically  and  financially.    By    I ^^ 
placing  the  school  in  a  small  town,  where  rent  was  cheap,  it  waspossiW^   \  fi 
to  get  a  large,  well  ventilated  house  with  a  fine  garden,  and  at  thesano*^ 
time  the  isolation  which  is  often  very  desirable  for  a  young  lady  ^ 
school.    By  the  economic  use  of  materials,  which  constitutes  an  imiK^T- 
tant  feature  of  the  instruction,  the  expenses  of  the  school  amount,    ^^ 
an  average,  to  1.53  francs  (29J  cents)  per  pupil  per  day. 

E^DUSTRIAL  ART  SCHOOLS. 

These  schools  do  no^  properly  come  within  the  scope  of  trade  schoc^^^^ 
and  are  therefore  described  very  briefly. 

The  object  of  these  schools  is  to  prepare  persons  of  both  sexes  ^ 
the  various  artistic  professions,  and  to  give  instruction  in  technic-::::^^^ 
and  free-hand  drawing,  or  artistic  work,  to  artisans  and  others  whonn^^i^ 
may  benefit  in  their  vocations. 

Schools  of  this  kind  exist  in  Geneva,  Zurich,  Saint  Gall,  Chaux-r'''^®" 
Fonds,  Lausanne,  Bern,  Basel,  Freyburg,  Bienne,  Lucerne,  and  Hei^^^' 
berg.  The  branches  taught  in  these  schools  dilBfer  in  some  resi>e<:^^^* 
according  to  the  particular  industries  prevalent  in  their  vicinity. 

MUNICIPAL  SCHOOL  OF  ART,  GENEVA. 

The  Municipal  School  of  Art  at  Geneva,  founded  in  1761,  is  ttr:^® 
oldest  in  Switzerland.    The  school  is  attended  chiefly  by  persons  wt»^  ^ 
are  following  some  vocation,  as  apprentices,  students,  workingme^^^ 
etc.,  and  who  can  devote  some  time  to  perfecting  themselves  in  ih^ 
artistic  features  of  their  work.    On  July  3, 1891,  it  comprised  the  foUo^*"- 
ing  divisions  and  branches:  The  preparatory  division — containing  !f7 
pupils;  the  middle  division — comprising  a  class  in  ornamental  drawing 
and  elements  of  architecture,  19  pupils;  a  class  in  object  drawing,  66 
pupils;  a  class  in  modelling  and  ceramics, 36 male  and  47 female  pupils;  a 
class  in  ornamentation,  63  pupils;  a  class  in  architecture,  29  pupils;  the 
superior  division — comprising  a  school  of  arts  applied  to  industry,  42  male 
and  6  female  pupils;  a  school  of  fine  arts,  43  male  and  ^0  female 
pui)ils;  a  school  of  art  from  nature,  48  pupils;  and  a  school  of  art&  for 
young  ladies,  166  pupils.    This  makes  a  total  attendance  of  622  pupils 
for  the  scholastic  year  ending  July  3, 1891.    Attendance  is  gratuitous, 
it  being  a  public  institution. 

CANTONAL  SCHOOL  OF  INDUSTRIAL  ARTS,  GENEVA. 

The  school  of  industrial  arts  in  Geneva  more  nearly  approaches 
a  trade  school  than  the  preceding.  It  is  a  cantonal  institution  sub- 
sidized by  the  federal  government.    The  following  are  the  subjects 
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tauglit,  and  the  attendance  during  the  scholastic  year  ending  July 

4,1891: 

Papils. 

Class  Id  figure  and  ornamental  modelling 48 

Class  in  chased  work,  bronze,  brass,  plate,  etc 25 

Class  in  sculpture  in  wood  and  stone .' 17 

Classes  in  artistic  iron  work : 

Day  pupils 7 

Night  pupils ; 14 

Class  in  wood  engraving 18 

Class  In  ceramics,  aquolrolle,  and  composition 68 

Total 197 

Eighteen  lectures  on  architecture,  particularly  Egyptian  and  Greek, 
^ere  delivered  during  the  year  before  all  the  classes. 

Instruction  is  gratuitous.  Pupils  are  in  two  categories — regular  pupils 
^nd  those  taking  only  certain  hours.  The  regular  pupils  must  be  at 
least  14  years  of  age,  and  must  attend  at  the  same  time  the  Municipal 
School  of  Art,  the  hours  being  apportioned  between  the  two  schools. 
The  irregular  pupils  are  generally  apprentices,  workingmen,  or  persons 
in  mercantile  occupations  who  desire  to  perfect  themselves  in  certain 
lines  of  artistic  work,  but  are  occupied  with  their  vocations  the  greater 
part  of  their  time.  These  can  be  admitted  by  proving  themselves  com- 
petent to  follow  the  course  of  instruction  which  they  select.  Studies 
^re  made  from  living  models,  plants,  casts,  and  copy.  A  garden  ad- 
Joins  the  school  for  the  use  of  the  students. 

INDUSTRIAL  ART  SCHOOL,  ZURICH. 

The  Industrial  Art  School  of  Zurich  educates  persons  of  both  sexes 
in  such  branches  as  are  essential  for  the  diflFerent  industrial  arts,  more 
particularly  draughtsmen,  lithographers,  drawing  teachers,  decorative 
painters,  glass  stainers,  modellers,  sculptors,  carvers,  gilders,  potters, 
cabinetmakers,  silversmiths,  goldsmiths,  etc.  Below  are  given  the  sub- 
jects taught,  the  number  of  hours  per  week,  and  the  attendance  during 
the  year  ending  April  1890: 

COURSE  OF  STUDY  AND  ATTENDANCB 


Snbjoct. 


Ornamental  drawing 

Drawinz  flowers  and  plants 

Object  drawing ?.  -  - 

Drawing  the  human  bead 

Posti  I  re  drawing 

Decorative  imintmg 

Arcbilectaral  dramng  and  exercises  in  composition. 

Painting  on  china 

Ornamental  compositions 

Modelling 

Wood  carving 

Styles. 


Geometrical  drawing 

Perspect  i  ve 

Perspective  free-hand  drawing . . . . 

Method 

Technical  drawing  in  workshops , 
Carpenter   workshops 


Summer  half-year, 
1889. 


Pupils. 


89 

31 

84 

19 

19 

5 

38 

12 

14 

7 

5 

30 

21 

12 


9 
9 


Hours. 


9 
7 

16 
3 
4 

21 
4 
9 
6 

16 

22 
2 
6 
8 


5 
84 


Winter  half-year, 
1880^*00. 


Pupils. 


50 

34 

42 

16 

15 

14 

44 

12 

14 

12 

4 

27 

19 

15 

11 

6 

9 

9 


Hours. 


10 
7 

16 
4 
4 

16 
4 
8 
7 

18 

20 
2 
5 
3 
2 
2 
4 

87 
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The  tnitieiD  is  SO  firancs  ($5.79)  per  six  montlis.  Ah  admissiou  fe« 
of  5  francs  (97  cents)  is  paid  in  addition.  Pupils  must  be  at  least  15 
years  of  age,  and  must  have  sufficient  previous  education  to  be  able 
to  follow  the  classes.  They  are  i>ut  on  probation  for  a  limited  time. 
PupUs  are  divided  into  two  categories — those  who  attend  regularly  and 
study  for  some  profession  and  those  who  attend  only  a  few  hoars  \y^ 
day  or  week  and  devote  their  time  to  some  other  vocation.  The  former 
must  attend  two  years,  as  a  rule,  in  order  to  graduate.  Those  attend- 
ing the  carpenter  workshops  serve  an  apprenticeship  of  three  years. 
An  extensive  industrial  museum,  a  library,  and  a  reading  room  are  at 
the  disposal  of  pupils. 

DRAWING  SCHOOL  FOR  TRADES  AKD  INDUSTRIBS,  SAINT  GALL. 

The  Drawing  School  for  Trades  and  Industries  at  Saint  GaH  teaches 
the  various  branches  of  drawing  and  modelling,  but  devotes  special 
attention  to  embroidery  designing  and  pattern  enlarging,  this  being 
the  prevailing  industry  in  the  vicinity.  Pupils  attend  either  regularly 
or  by  the  hour.  The  classes  during  the  year  ending  May  1891  were 
formed  as  follows: 

CLASSES  AND  ATTENDANCE. 


Class. 


Free-hand  drawing 

Perspt'Ctive 

Modelling 

Object  drawinig i 

Technical  drawing 

Pattern  enlarging^ « 

Styles 

Drawing  ft*om  natare 

Pattern  drawing  (embroidery) . 
Drawing  for  weaving  industry. 
Machino  embroidery 


Attendance. 


First  three 
months. 


28 


2 
25 

1 
43 


00 
16 
U 

4 


Second  three 
Bonths. 


20 


2 

as 

3 
44 

2» 
53 

15 

la 

6 


Third  three 
mouths. 


17 

1 

2 

22 

4 

36 

9 

U 

13 

11 

e 


The  pupils  studied  for  the  following  oceupations: 


Pupil''- 

Designers  of  pattcrua ^^ 

Eulargcrs  of  CDibroideiy  patterns '^^ 

Draugbtsmen H 

Various  trades 1^ 

Merchants  and  mannfacturers • iO 

Amateurs 20 

There  were  in  all  135  pupils  at  the  school  during  the  year.  Of  thes« 
25  were  female  pupils,  12  had  free  scholarships,  and  2  had  stipends. 
One  hundred  and  four  attended  the  full  time  and  31  attended  by  the 
hour. 
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The  class  in  machine  embroidery  was  recently  inaugurated,  but 
promises  to  be  an  important  feature  of  the  school.  The  course  of  in- 
struction for  regular  pupils  is  intended  to  cover  three  and  one-half 
years.  Certificates  of  graduation  are  not  issued  unless  pupils  have 
attended  the  full  time.  Pupils  must  be  at  least  15  years  of  age,  and 
are  put  on  one  to  two  months'  probation  before  being  considered  regu- 
lar pupils. 

Besides  the  above  professional  branches  of  drawing  the  school  has 
also  two  other  divisions — the  school  for  amateurs  and  the  women's  in- 
dustrial school.  The  former  had,  during  the  same  period  as  above,  the 
following  classes  for  young  ladies:  Needlework,  20  pupils j  painting 
and  drawing,  16  pupils  j  study  of  styles  and  history  of  art,  8  pupils. 

The  women's  industrial  school  comprised  the  following  classes:  For 
teachers  of  needlework,  10  pupils;  course  in  hand  sewing  and  mend- 
ing, 15  pupils;  machine  sewing,  22  pupils;  dressmaking,  14  pupils; 
method,  15  pupils;  pedagogics,  20  pupils;  classes  in  ironing,  37  pupils. 

The  other  schools  of  industrial  arts  do  not  differ  materially  from 
the  four  described,  and  it  is  not  necessary  to  describe  them  in  detail. 

• 
INSTITUTIONS  FOR  THE  EDUCATION  OF  WORKING  PEOPLE. 

These  are  the  most  extensive  technical  institutions  in  Switzerland. 
They  aim  to  give  to  workingmen  and  women  opportunities  for  devoting 
their  leisure  time  to  the  study  of  free-hand  and  technical  drawing, 
needlework,  bookkeeping,  and  such  other  branches  as  serve  to  elevate 
working  people  both  professionally  and  socially. 

The  first  school  of  this  kind  was  founded  in  Switzerland  in  the  be- 
ginning of  the  present  century  at  Zurich,  by  a  private  society.  It  was 
a  drawing  school  for  apprentices.  From  1820  to  1830  schools  were 
established  at  Aarau,  Baden,  and  Zug  on  a  similar  plan;  from  1840 
to  1850  nine  more  were  established;  and  from  1850  to  1865  seventy- 
eight  more  were  organized.  From  that  time  to  the  present  these  even- 
ing and  Sunday  industrial  schools  increased  very  rapidly  in  number. 

In  1889,  according  to  statistics  collected  by  M.  Grob,  secretary  of 
public  instruction  at  Zurich,  there  were  1,184  of  these  schools  in  Switzer- 
land, in  743  of  which  the  attendance  of  apprentices  was  obligatory  and 
in  441  it  was  optional.  The  former  were  attended  by  12,250  male 
l)upils  and  the  latter  by  12,289  male  and  2,177  female  pupils — making 
a  total  attendance  in  1889  of  26,716  persons.  Most  of  these  are  simply 
drawing  schools,  while  the  others  teach  quite  a  variety  of  additional 
useful  subjects. 
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The  following  Ust  of  subjects  taught  in  87  of  the  principal  schools  of 
this  kind  daring  1890  will  give  an  idea  of  the  various  subjects  treated: 

SUBJECTS  TAUGHT  IN  INSTITUTIONS  FOR  THE  EDUCATION  OF  WORKING  PEOPLE. 
[The  list  vraa  prepared  by  Rev.  J.  Christingcr,  national  inspector  of  high  schools,  Switzerland.] 


Subject. 


Percent 


Drawing  (free-hand,  technical,  geometrical,  etc.)... 

Modelling  (in  clay,  gypsum,  or  wood) 

Architecture  (theoretical) 

Geometry 

Bookkeeping 

Penmausliip  or  calligraphy 

Physics 

Chemistry 

Hyffiene 

Technology 

NatlTe  language  (comx>osition,  business  forms,  etc.) 

French,  German,  or  Italian— not  native 

English  language 

History  of  native  country 

Political  and  social  economy 

Housekeeping,  needlework,  etc.,  for  women 

8teno«^pny 

Rol  igion 

Gymnastics 


The  87  schools  included  in  the  above  statistics  obtain  subsidies  froni 
the  federal  government.  The  instruction  at  these  schools  is  mostly 
gratuitous,  and  is  given  in  the  evenings  and  on  Sundays.  Tlie  sup- 
port originally  came  from  private  individuals,  trade  guilds,  and  from 
societies  for  the  advancement  of  public  utility.  Later  most  of  them 
became  municipal  and  cantonal  institutions,  and  since  the  adoption  of 
the  federal  resolution  in  1884,  granting  subsidies  to  professional  and 
industrial  institutions  of  learning,  a  number  have  availed  themselves 
of  this  assistance. 

0 

Following  is  a  description  in  detail  of  a  number  of  the  most  impor- 
tant of  these  institutions : 


INDUSTRIAL  SCHOOL,  RIESBACH. 

This  school  was  founded  in  1879.  It  is  supported  by  national  subsi- 
dies, public  school  funds,  tuitions,  and  the  local  trade  guild.  The  income 
in  1889  was — national  subsidy,  1,200  francs  ($231.60),  other  contribu- 
tions, 3,190  francs  ($615.67),  expenses,  4,387.04  francs  ($846.70) ;  both 
sexes  are  eligible.  The  tuition  is  2  francs  (39  cents)  for  six  months. 
Copy  books  and  drawing  paper  are  gratuitous.  The  school  is  admin- 
istered by  a  committee  of  the  local  trade  guild  and  a  representative  of 
the  district  school  board.  The  faculty  consists  of  12  teachers.  The 
attendance  was  196,  of  whom  73  were  over  18  years  of  age.  Instruc- 
tion is  given  all  the  year.  The  courses  of  study  and  the  hours  devoted 
to  each  are  as  follows : 
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Sunday  mornings :  Hoars. 

Free-hand  drawing 3 

Geometrical  drawing 3 

Perspective  drawing 3 

Machinery  drawing 3 

Architectnral  and  fumitore  drawing 3 

Week  day  evenings : 

Modelling  in  clay 4 

German  language  (native) 3 

Arithmetic — 

First  class 2 

Second  class 2 

Bookkeeping 2 

Penmanship 2 

French  language — 

First  class 3 

Second  class 4 

^eek  days : 

Course  in  cutjting  for  ladies'  tailors 6  to7 

SCHOOL  FOR  PROFESSIONAL  IMPROVEMENT.  WINTERTHUR. 

This  school  was  founded  in  1862.  It  is  supported  by  national  sub- 
idies,  the  local  society  for  the  advancement  of  public  utility,  the  can- 
oxi,  and  by  tuitions.  Tuition  is  2  francs  (39  cents)  for  six  months.  The 
kOArernment  is  by  a  mixed  board,  consisting  of  delegates  from  the 
^cliool  board,  trade  guilds  and  industrial  societies,  and  the  Techni- 
^Um.  The  faculty  in  the  summer  of  1890  consisted  of  10  teachers;  in 
'he  winter  of  1890-'91, 17  teachers.  The  attendance  during  the  year 
L890-'91  was  313  pupils-  Instruction  is  given  all  the  year.  Following 
^e  the  classes  and  hours  of  each : 

Summer,  1890* 
Bnndays :  Hours. 

Free-hand  drawing  ..; 3^ 

Linear  drawing 2^ 

Sketching — 

First  class 2^ 

Second  class 2| 

Mechanical  technical  drawing — 

First  class 2^ 

Second  class 2\ 

Technical  drawing  for  carpenters  and  huilders 2^ 

\yeek  day  evenings : 

Modelling  and  wood  carving * 3 

Measurement  of  surfaces  and  hodies 1^ 

Penmanship 1 

Winter,  1890-'91, 
Sundays: 

Free-hand  drawing 2^ 

Linear  drawing 2^ 

Sketching — 

First  class 2\ 

Second  class 2| 
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Sundays — concluded. 

Mechanical  technical  drawing —  Honn. 

First  class 2t 

Second  class 2} 

Technical  drawing  for  builders — 

First  class -^ 2J 

Second  class 2^ 

Week  day  evenings : 

Free-hand  drawing 2 

Modelling  and  wood  carving 3 

History 1 

Commercial  arithmetic ^ 3 

Bookkeeping ^ l\ 

Elements  of  mechanics H 

Perspective H 

Business  forms ^ 

French  language  (foreign) 4 

W^ORKINGMEN'S  SCHOOL,  BERN. 

This  school  was  founded  in  1829.  It  is  a  private  institution  sub- 
sidized by  the  federal  government.  The  tuition  for  the  winter  half 
year  is  6  francs  ($1.16) ;  for  the  summer  half-year,  4  francs  (77  cents).  It 
is  governed  by  13  directors  and  1  school  board  inspector.  The  faculty 
consists  of  19  teachers.  The  attendance  was  291  pupils,  of  whom  217 
were  over  18  years  of  age.  Instruction  is  given  during  the  entire  year. 
Following  is  the  programme  of  instruction: 

Week  day  evenings: 

Ornamental  drawing —  Eonri 

Preliminary 4f 

From  casts i ^ 

Architecture,  tlicorotical 3 

Technical  drawing  (one  and  one-half  hours  Sundays) *J 

Modelling 3 

Technical  drawing,  preliminary — 

First  class '. ^ 

Second  class ^\ 

Technical  drawing,  architectural  (one  and  one-half  hours  Sundays) 9 

Study  of  building  and  construction  work  (one  and  pne-half  hoars  Sundays).   U 

Drawing  from  smaU  iron  models  (one  and  one-half  hoars  Sundays) 7i 

Drawing  from  large  iron  models  (one  and  one-haJf  hours  Sundays)... "^i 

Constructive  models  in  wood —   ^\ 

Drawing  for  gardeners  (one  and  one-half  hours  Sundays,  in  winter  only)..-    U 
Bookkeeping,  arithmetic,  and  business  forms — 

First  class  (one  and  one-half  hours  Sundays,  in  winter  only) 3 

Second  class  (one  and  one-half  hours  Sundays,  in  winter  only) 3 

Third  class  (one  and  one-half  hours  Sundays,  in  winter  only) 3 

INDUSTRIAL   SCHOOL,  ZURICH. 

This  school  was  founded  in  1873.  It  is  supported  by  a  special  society, 
and  subsidized  by  the  city,  canton,  and  federal  government.  Its  income 
in  1889  was— national  subsidies,  5,700  Irancs  (^1,100.10),  other  coBtri- 
butions,  11,733  francs  ($2,264.47).  Total  expenses,  23,688.35  francs 
($4,571.85).    It  is  governed  by  a  committee  of  the  special  society.    The 
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iilty  consists  of  23  teachers.  The  attendance  was  451  pu]^^  of 
OBI  ISi  were  over  18  years  of  age.  Following  are  the  eonrsea  of  in- 
iiction  and  hours  for  ea^h  class : 

;k  day  evenings:  Hoora. 

Free-hand  drawing .- 4 

Free-hand  perspective  drawing 2 

Modelling 4 

A.rithmetio  for  apprentices 1^ 

Arithmetic  for  workingmen — 

First  class 1^ 

Second  class 1^ 

Geometry 1^ 

Geometrical  drawing 2 

Penmanship 3 

Calligraphy  (engrossing) ^ 1^ 

Br.sincss  forms — 

First  class 1^ 

Second  class 1^ 

Single  entry  bookkeeping 2 

History  and  constitution  of  Switzerland 2 

Technical  di^awing,  etc.,  for  shoemakers 2 

Technical  drawing,  etc.,  for  tailors 4 

French  language — 

First  class 3 

Second  class 3 

Third  class 3 

day  mornings: 

Technical  drawing  for  paper  hangers  and  upholsterers 3 

Teclinical  drawing  for  masons  and  stoneonttets 3 

Technical  drawing  for  carpenters  and  builders 3 

Teclinical  drawing  for  cabinetmakers 3 

Teehnical  drawing  for  mechanics — 

First  class 3 

Second  class - 3 

Technical  drawing  for  locksmiths 3 

Technical  drawing  for  tinners 3 

BCHOOIi  FOR  PROFESSIONAL  IMPROVEMENT,  SAINT  aAIiL. 

'his  institution  was  founded  in  1860.  It  is  supported  by  the  com- 
nity  and  by  national  subsidies.  Its  iucome  for  the  year  1890-'01 
5—1,996  francs  ($385.04)  from  the  federal  government,  2,000  francs 
86)  from  the  local  school  board,  2,400  jfrancs  ($463.20)  from  the  can- 
al government,  and  2,300  francs  ($443.90)  from  the  board  of  trade. 
3  tuition  is — for  the  summer  half-year,  4  francs  (77  eents)  and  1  firaiic 
cents)  for  materials^  for  the  winter  hxblf-year,  6  francs  ($1.16)  and  2 
lies  (39  cents)  for  materials.  The  courses  of  instruction  during^  the 
X  1890-'91  and  hours  per  week  for  each  class  were  as  follows: 

day  mornings : 

Elementary  free-hand  drawing —  Hours. 

First  class ► 4 

Second  class 4 

Sketching  from  nature * 

Geometrical  drawing 4 
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Week  day  evenings : 

Projection  dra'wing —  Eoan. 

First  olass 3 

Second  class 3 

Sunday  mornings : 

Architectural  drawing — 

First  class 4 

Second  class 4 

Machinery  drawing — 

First  class 4 

Second  olass 4 

Week  day  evenings : 

Free  modelling 6 

Constructive  modelling 6 

German  language  (native) 3 

Arithmetic  and  bookkeeping — 

First  class 2 

Second  class 2 

Third  class ' 2 

Fourth  class 2 

Penmanship — 

First  class • 2 

Second  class 2 

Geometry — 

First  class 2 

Second  class 2 

Physics - 3 

History  and  constitution  of  Switzerland 3 

PROFESSIONAL  ACADEM7,  GENEVA 

The  division  for  men  was  founded  in  1883.  It  is  supported  by  tlie 
city  and  by  national  subsidies.  The  expenditures  in  1889  were  12,350.45 
francs  ($2,383.64),  of  which  2,909  francs  ($561.44)  were  from  the  federal 
government.  It  is  governed  by  the  city  school  board.  The  tuition  is  1 
franc  (19  cents)  per  course.  The  faculty  consists  of  10  teachers.  The 
attendance  at  the  end  of  the  year  1889  was  232  pupils,  of  whom  200 
were  over  18  years  of  age.  Instruction  is  given  from  October  16  to 
April  31.  Following  are  the  courses  of  instruction  and  hours  per  week 
for  each  class: 

Week  day  evenings : 

Free-hand  drawing —  Hours. 

First  class U 

Second  olass ,  U 

Technical  drawing  for  mechanics  (two  lessons) i 

Technical  drawing  for  locksmiths  (two  lessons) * 

Technical  drawing  for  cabinetmakers  (two  lessons) 4 

Practical  coarse  for  upholsterers  (two  lessons) 3 

Practical  conrse  in  furniture  ornamenting  (two  lessons) ^ 

Practical  course  for  tailors  (two  lessons) 4 

Practical  course  Tor  shoemakers  (four  lessons) 8 

Chemistry 2 

Penmanship  (two  lessons) 2 

Bookkeeping  (two  lessons) 4 
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The  division  for  women  was  founded  in  1885.  It  is  supported  in  the 
same  manner  as  the  division  for  men.  The  expenditures  are  included 
in  the  amounts  shown  for  that  division.  A  special  committee  of  man- 
agement is  appointed  by  the  city.  The  attendance  in  1889  was  459 
pupils,  of  whom  216  were  over  18  years  of  age.  The  instruction  com- 
prises two  courses — one  from  September  1  to  December  1,  the  other 
from  January  15  to  April  15.  Tuition  is  1  franc  (19  cents)  per  course. 
The  courses  of  study  are  given  on  week  day  evenings  and  comprise: 
Gutting  ladies'* garments,  cutting  children's  garments,  cutting  linens, 
machine  sewing,  each  branch  two  lessons  of  one  and  one-half  hours 
each;  embroidery  designing,  one  lesson  of  one  and  one-half  hours;  dry 
cleaning  and  ironing,  two  lessons  of  three  hours  each;  calligraphy  and 
bookkeeping,  two  lessons  of  one  and  one-half  hours  each. 

The  federal  government,  by  virtue  of  the  resolution  of  the  Swiss 
congress,  adopted  in  1884,  expended  during  the  year  1890  the  sum  of 
57,997  francs  ($11,193.43)  in  subsidies  for  these  institutions  for  the 
further  development  of  the  working  people. 

THE  TEOHNIKUM,  WINTEETHUE. 

This  school,  founded  in  1873  as  a  cantonal  institution,  fits  young  men 
for  such  i)ositions  as  come  between  those  of  ordinary  tradesmen  and 
the  higher  professions. 

It  contains  six  distinct  divisions,  as  follows:  A  school  for  builders,  a 
school  for  mechanical  and  electrical  engineers,  a  school  of  industrial 
chemistry,  aschoolofindustrialarts,  a  school  for  surveyors,  and  a  mer- 
cantile school. 

The  school  for  builders  aims  to  render  the  pupils  competent  to  exe- 
cute designs  and  mathematical  calculations  for  all  kinds  of  construction 
work,  to  superintend  the  latter,  and  to  thoroughly  understand  the 
work  incident  to  the  building  trades  of  masonry,  carpentry,  and  stone 
cutting.  It  seeks  to  educate  the  pupils  to  a  proper  understanding  of 
architecture  and  its  relation  to  the  work  of  building  and  constructing, 
and  in  general  to  fit  them  for  the  professions  of  architect  and  builder, 
and  construction  engineer. 

.      COURSE  OP   INSTRUCTION   IN   THE   SCHOOL   FOR  BUILDERS,  WINTERTUUR. 


Subject. 


First  half-year, 

Al^rebra 

Ariihmetio 

CheiuUtry 

Draxviug,  free>band 

Drawing,  linear 

Geometrv,  stereometric  ... 

German  languago 

Physics 

Total 


S.  Ex.  06 37 


Hours 
per  week. 


4 
4 
3 

4 
6 
4 
3 
3 


31 


Subject. 


Second  half-year. 

Algebra ! 

Chemistry 

Drawing,  arcbitoctural . . . . 

Drawing,  gcomctricul 

Drawing,  omaniontnl 

Geometry,  ittcrooiiiutric 

German  language 

Puysics 

Science  of  building 

Science  of  conatiiiction — 
Trigonometry 

Total. ^ 


Hours 
per  week. 


3 
3 
5 
4 
4 
2 
2 
3 
2 
4 
2 


34 
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00XJK8B  OF  IKSXRUCTIOK  IN  THB  SCHOOL  FOE  BTTILDJEBa,  WINXSKTHUB-Condiided. 


Subject. 

Bonra 
per  weak. 

SutOect. 

Eom 
per  weak. 

Third  half-year , 
Drawinff.  iirchit4>€ttirAl 

f 
4 

$ 
2 
2 
2 
6 
4 
6 

Fowik  AA{^year--conc1aded. 
Science  of  construction.. 

T 
3 
2 

1 

Drawinir.  Eeomctvicnl 

Study  of  architectural  atone  cutting.. 
Stndv  of  buildinfiT  materials 

Dntwlo ST.  oniAini'iitJil. ................. 

Geometry.  DTHctical  ................... 

Study  of  apecilications,  contracta,  su- 
perintending, etc 

Total • 

Mfltht;iiiatics  .......................... 

Mineraloffv 

a* 

Fifth  half-year. 
ArrliitecturAl  deaiffoine 

ScieDco  oi  bnildiB^ 

' ' 

Ktdfinn^  of  CfflB»tr"ctiOP .--, 

15 
3 

9 

A  mhitiH^tiire.  ordfira  of. ... . 

Total  

39  t 

i  ITookkeeoins 

Urawiiiff  omatnenlRl          ... 

4 
2 

^tfiirfA  hc^-year. 

8 
8 
6 
8 
S 
8 
1 

Drawing,  peraptxjtive 

Ueatiuii  and  ventilation 

2 

Calculating  e«wt  of  proilactlon 

I)rawiue,  architectural 

Modf  IliniE.  ornamental 

3 

Plumbinff  and  liifhtinc 

1 

Drawiiic  oniaruoiital 

Science  of  coiiKtructinn ... ........ 

1 

flaking  mo(I«4s  for  conatrurtion  work. . 

^bleolinuieii  aH  applied  to  building 

Ikfodelliue.  ornamental 

Study  of  bnililing  Uwa 

Study  of  t-artnwork  and  road  con- 
atraction. 

Total 

1 
4 

Science  of  building 

ii 

The  school  for  mechanical  and  electrical  engineers  ^ms  to  perfect 
pupils  for  the  positions  of  mechanical  and  electrical  engineers,  skilled 
mechanics,  and  foremen  of  machine  shops.  Pupils  are  taught  to  thor- 
oughly understand  the  construction  of  machinery  and  such  branches 
of  theoretical  work  as  are  necessary  to  make  them  sui>erior  in  technical 
knowledge  to  ordinary  mechanics.  It  also  offers  opportunities  to  man- 
ufa<'turer8  for  learning  to  understand  and  judge  the  mechanisms  of 
mac'hinery  and  engines*  Special  courses  are  given  to  persons  inter- 
ested in  spinning  and  weaving.  Persons  desiring  to  become  electrical 
engineers  follow  the  same  course  as  the  others  during  the  first  three 
half-years;  during  the  fourth  and  fifth  half-years  they  take  a  special 
course. 

COtJUSE     OF     INSTRUCTION    IN    THB     SCHOOL     FOR    MECHANICAL   ENGINEERS, 

WINTERTHUE. 


Subject. 


Fir»t  half -year. 

(Samcaa  in  school  for  buildora.) 

Second  half-year. 


Alffcbra 

('lu'nii.stry 

Drawing,  fr re  hand 

Drawin;;;,  goonu'trical 

Drauiii;;;.  mechauical  t<:chuical 

G  «'<mi('t  rv 

G cnnnii  language 

I*iiVHics ' 


Houra 
per  week. 


Total 


Third  halfywtrT. 

A Ipebra  

Draw i n;:.  groniot riral , 

Drawing,  mechanical  technical 

G«-onit-lry 

Mcrlianii'R 

Sciiiue  uf  coiiHtrnction 

Strii!::t:h  and  resistance  of  materiala. 
Phj'sics 


Total 


4 

3 
4 
4 
7 
4 
2 
4 


32 


Subject. 


4 

3 

10 

3 

4 

5 
3 
3 


Fourth  half-year. 

Cotton  apinnin  jCt  optional 

Drawing,  mechanical  tecUnical . . . 

Mat  henih  tieii 

Moclianics 

Practice  in  nmcliine  con»bruetion . 

Science  of  construction < 

Statics 

Technology 


Total 


F\fa  halfytar. 

Booliltw»]>ing 

Calculating  weight  and  value  of  ma- 
chinery. 

Cotton  spinning  and  wearing,  op- 
tional. 

Geometry,  practical 

n»*at in«j  systems 

Mt'Chunics 

Practice  in  machine  construction 

Stieuce  of  construction 

Statics 

Water  power,  study  of 


\       «^\\ 


T:o\a\ 


Hours 
perwedL 


3 
9 
4 

i 

9 

» 

1 


40 


X. 


a 
I 


s 

1 

5 
19 
5 
1 
1 

40 
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t    OF    INSTBUCTIOK    TS     TH2     SCHOOL    VOB    ELECTRICAL    EKGINEERS, 

WINTKKTHUB. 


Sabject. 


HonrB 
par  week. 


Urst  three  hmlfyearg. 

as  in  school  for  mecliaBiieal 


».) 


Fourth  half-year. 


;.  mecbanirnl  technical,  espe- 
^ectoleal  ■niebiiiee,  etc. 
ty. 


Befaaieal  prscUoe  and  vork. 

atics ^ 

ce 

if  omstructiun 


tal. 


2 
0 

3 
6 
4 

7 
5 

i 


16 


Subject 


Fi/lh  half  year. 


tatd 


Bookkeeping 

Chenii»try.  practical 

Br.iwinjE;,'  met^hanical  technical, 
prai'tifc  in  c^matruetton  work. 
El»!Cir«iechiiical  i»r»c-ii<*«  and  wdrk. 

ElrctrotechnicH,  prim-iples  of 

Seienee  of  eonatroctioD 


Total 


Hoiira 
per  week. 


2 

8 
10 

8 
4 
4 


36 


school  of  industrial  chemistry  fits  pupils  for  the  positions  of 
cal  chemists  in  the  arts'  and  industries.  Besides  giving  the 
iiary  theoretical  instruction  in  chemistry  it  affords  pupils  oppor- 
3S  for  making  special  studies  according  to  their  future  vocations, 
IS  for  bleachers,  dressers,  dyers,  or  printers  of  textiles.  Pupils 
esire  to  obtain  positions  where  a  knowledge  both  of  cheniistry 
lachinery  is  necessary  often  attend  this  school  and  that  for  me- 
)al  engineers  in  succession. 

URSE  OF  INSTRUCTION  IN  THE  SCHOOL  OP  CHEMISTRY,  WINTERTHUR. 


Subject. 


FirU  half 'year. 
10  as  in  school  for  btiildera.) 
Beennd  half-year, 

ry 

;,  freehand 

[.technical 

Luigua^e 

)rj'  work 

ive  analysis 

taJ 

Third  half-year. 

ry,  analytical 

r5',  iuorgauic 

ry .  organic 

iry  work 

cnomical 

>g7i  chemical 

otal 


Hotirs 
l)0r  week. 


3 
3 

4 
6 
4 
2 
8 
3 
1 


33 


3 
3 
5 
18 
2 
2 
3 


36 


Subject. 


Fourth  half-year* 

Bookkeeping; 

Chemistry,  organic 

I)e8cri]iti  ve  studies  of  machinery  and 
iuHtniTneute.  ^ 

Dyeln;^  and  printing 

Laboratory  work 

Physics,  cnomical - 

Technology,  chemical 

Total 

Fifth  half-ytar, 

ClvcTnistry.  agricnltural 

Drawin;^,  technical 

Dyeing  imd  printing 

Laboratory  work 

M icroscopic  work 

Technology,  chemical 

Total 


IIoiirB 
per  week. 


2 
5 
3 

6 

16 

2 

3 


37 


3 
6 
3 

20 
3 
3 

38 


580 
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The  school  for  surveyors  has  for  its  principal  object  the  edocation  of 
youug  men  for  the  profession  of  surveyor  by  teaching  such  branches  as 
will  enable  them  to  pass  the  state  examinations  required  for  this  pro- 
fession. With  this  end  in  view  pupils  have,  jn  addition  to  theoretical 
work,  practical  exercises  with  the  level  and  in  making  surveys  accord- 
ing to  the  regulations  required  by  law.  It  also  aims  to  fit  pupils  for 
the  requirements  of  road,  street,  and  other  simple  ."construetion  work, 
drainage,  irrigating  canals,  etc.,  and  in  fact  all  work  which  comes  Tnthiu 
the  scope  of  surveying. 

COUKSE  OF  INSTKDCTION  IN  THE  SCHOOL  FOB  SURVEYOKS,  WINTBBTHTJB. 


Subject. 


First  hatf-year, 

Aleebra 

Arltbinetio 

Chemistry 

Drawing.  Iree-hand 

Drawing,  linear 

Goograpby 

Geometry 

German  Ian  guage 

Penmanship 

Phyaica 

Total 

Second  half-year. 

Algebra  

Cailigniphy 

Cher- If  try 

Draiigl) ting  plans 

Drawing,  geometrical 

Goograpby 

G  eom  etrv 

German  language 

Physics 

Planimetry  and  stereometry,  exercises 
in. 

Total 

Third  half-year. 

Algebra  

Draughting  plana 

Drawing,  geometrical 

Geometry 


Hours 
per  week. 


4 
4 
8 
4 
6 
2 
4 
8 
1 
8 


84 


4 
1 
8 
6 
4 
2 
4 
8 
3 
2 


32 


4 
4 
3 
8 


Suliject. 


Hoon 
pervwk. 


Third  /ia{^-year— -concluded. 


German  languai^ 

Mineralogy 

Physics 

Surveying 

Trigonometry  and  logarithma 


Total 


Fourth  half-year. 


Algebra 

Building  mechanics , 

Draogliting  plans  and  charts 

Geometry,  practical 

Mathematics 

Planimetry,  stereometry,  trigonome- 
try, etc.,  exercises  In. 

Science  of  construction , 

Sturly  of  building  materials 

Trigonometry,  sphoricid , 


Total 


Fifth  half-year. 


Chemistry,  agricultural 

Draughting  plans  and  charts 

Geometry,  prnelical 

Earth  and  rood  construction  work. 

Hydraulics  and  drainage 

Irrigation,  etc , 

Prou'Hsioual  calculation 

Survey  ing 


Total 


» 


6 
6 
4 
4 

4 

2 
2 


S 

4 
4 

4 
3 

1 

2 

10 


81 


The  school  of  industrial  arts  aims  to  fit  pupils  for  designers,  teachers 
of  drawing,  decorators,  etc.  By  means  of  practical  exercises  and  special 
instruction  it  offers  (in  connection  with  the  school  of  chemistry) 
facilities  for  ceramic  decoration,  glass  staining,  and  reproduction  work. 
It  gives  a  good  foundation  to  all  who  desire  to  devote  themselves  to  an 
artistic  profession. 
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COURSE  OF  IKSTRUCTION  IN  THE  SCHOOL  OF  INDUSTRIAL  ARTS,  WINTERTHUR. 


Suliject. 


Hours 
per  week. 


lirtt  half-year. 


ArithinetiG 

Chemistry 

DrawJng,  free-hand 
Drairiiij;,  linear  — 
German  languazo . . 
HodeUing 


Total 


Second  half-year. 


ChemistTj 

Dra\Tin|r,  freehand . . 
Drawing,  eeonietrical . 
Drowine,  ludnatrial. . 
German  language .... 
Modelling 


Total 


ntird  Tuil/year. 


Drawing,  free-band . . 
Drawing,  industrial. . 
Drawing,  perapoctive 
Modelling 


4 
8 
18 
6 
8 
6 


40 


3 
a  17 

2 
a  10 

2 
aO 


40 


a  14 

a  12 

2 

a6 


Subject. 


Tkird  half-year— condndtA. 


Study  of  building  parts. 
Study  of  styles 


Total 

Fourth  half-year. 


Anatomy 

Drawing,  architectural. 

Drawing,  f^«e-hand 

Drawing,  industrial. . . . 

Modelling 

Study  of  styles 


Total 


F^fth  half-year. 

Anatomy 

Drawing,  f^ee-hand 

Drawing,  industrial 

Modelling 

Study  of  styles 


Total 


Hours 
per  week. 


4 
6 


H 


1 

5 

a  10 

a  15 

a5 

6 


42 


3 

a  14 

a  18 

aO 

4 


44 


a  Instruction  varies  with  the  proposed  future  occupation  of  the  pupil. 

The  mercjantile  school  aims  to  prepare  young  men  for  mercantile 
pursuits.  Special  attention  is  therefore  given  to*  languages  and 
mathematics,  besides  such  other  studies  as  are  essential  in  a  mercantile 
career.  Special  courses  of  study  are  given  in  the  knowledge  of  goods, 
including  laboratory  work  for  such  as  intend  to  enter  business  requiring 
such  knowledge.  , 

COURSE  OF  INSTRUCTION  IN  THE   MERCANTILE  SCHOOL,  WINTERTHUR. 


Subject. 


FlrH  half-year. 


Algebra 

Arithmetic 

Chemistry 

English  languflge 

French  language 

Geography 

German  langcago 

History,  especially  commercial 

Italian  language 

Penmanship 

Physics 

Stenography 


Total 


Second  half-year. 

Algebra 

Arithmetic,    commercial,    and    book- 
keepiog. 

Calligrapny 

Chnniistry ^ 

English  langaa£:o .  r. 

French  language 

Geography 

German  language 

History 

Italian  language 

Physics 

Stenography 


Total 


Hours 
per  week. 


4 

4 
8 
4 
4 
2 
8 
2 
8 
1 
3 
1 


34 


8 
4 

1 
8 
4 
4 
2 
8 
2 
4 
8 
1 

84 


Subject. 


Third  half-year. 

Arithmetic,   commercial,   and  book- 
keeping. 

Arithmeuc,  political 

Calligraphy 

Commercial  economy 

English  language 

Exchange 

French  language 

Geography,  commercial 

German  language 

Italian  language 

Knowledge  of  goods 


Total 


Fourth  half-year. 

Arithmetic,  commercial,  and 
keeping. 

Arithmetic,  political 

Calligraphy 

Commercial  economy 

Commercial  laws 

English  language 

French  language 

Geography,  commercial 

German  language 

Italian  language 

Knowledge  of  goods 


book- 


Total 


Hours 
per  week. 


2 

1 
3 

4 
2 
4 
8 
8 
4 
3 


34 


5 


2 
1 
3 

1 
4 
4 
3 
3 
4 
2 

82 


f 
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Two  hours^  insfmction  per  week  is  giveu  in  gymnastic  exercises  to 
all  who  desire  to  take  part.  Lessons  in  foreign  languages  may  be 
taken  also  by  pupils  of  the  other  divisions,  three  hours  per  week  in 
French,  English,  or  Italian  being  given  those  desiring  it.  Foreign- 
ers not  thoroughly  conversant  with  the  German  language  can  obtain 
extra  instruction  during  the  first  half-year.  Pupils  of  aU  ike  tech- 
nical branches  are  at  liberty  to  attend  classes  in  the  commercial 
school,  provided  it  does  not  interfere  with  their  own  obligatory  studies. 

S|)eeial  classes  for  prof(^9sional  improvement  are  held  for  persons  de- 
siring to  become  teachers  of  drawing  in  schools.  The  following  is  tlie 
course  of  study  for  such  classes:  Perspective,  4  hours  per  week;  archi- 
tectural drawing,  21  hours  p^  week;  mechanical  technical  drawuig;15 
hours  per  week. 

Classes  for  all  divisions  are  fcHmed  on  the  third  Monday  in  April  and 
the  first  Monday  in  October.  Vacations  are  had  for  two  weeks  before 
the  April  oi>ening,  seven  weeks  before  the  October  ojiening,  and  ten 
days  at  Christuias.  The  regular  hours  of  session  are  from  8  a.  m.  to 
noon  and  from  2  to  6  p.  m.  In  special  cases  instruction  is  giv^d  as  early 
as  6  a.  m.  and  as  late  as  7  p.  m. 

This  institution  does  not  undertake  to  educate  pupils  in  manual 
work  further  than  laboratory  work,  experimenting,  or  testing.  It  is  in- 
tended that  pupils  of  the  school  for  builders  and  mechanica]  engineers 
should  have  served  an  apprenticeship  before  entering.  Where  they 
have  not  done  so  they  may,  after  having  completed  the  three  years 
at  the  Zurich  high  school,  serve  an  apprenticeship  in  the  trade 
school  for  metal  workers,  after  which  they  can  omit  the  first  year's 
classes  upon  entering  the  Technikum.  This  latter  step  is  generally 
taken  by  persons  desiring  to  become  mechanical  engineers. 

During  the  school  year  of  1890-'91  the  faqulty  was  composed  of 
18  professors  and  13  instructors,  their  director  being  also  professor  of 
German  and  English.  The  attendance  during  the  samo  year,  1890-^1^ 
was  as  follows: 

ATTENDANCE  AT  THE  TECHNIKUM,  1«90-'»1. 


ClAsaes  of  suomer  1890. 

Classea  ot  winter  ISSO-na. 

School  for — 

First 
half- 
year. 

16 

61 

8 

7 

8 

18 

Third 
half- 
year. 

Fifth 
half- 
year. 

Total. 

Tran- 
sient. 

Second 
half- 
year. 

Third 
haif. 
year. 

Foitrth 
half- 
year. 

TotaL 

Tnm- 
aieot. 

BnilflcTs 

4 
86 

13 

6 

6 

18 

11 
52 

8 

11 
6 

81 
199 

29 

28 
10 
36 
14 

2 
4 

2 
14 

""iso" 

41 
108 

21 

9 
10 
29 

t3 

70 

U 

•18 

7 
16 

76 
178 

83 

J7 
17 
4ft 

S 

6 

2 

U 

ii 

Elect rit-al  and  me- 
clinnical     engi- 

IxifliiHtrial  chem- 
istry. 
JndiiHtrlRl  arte  ... 

Surveyors  

Coraineree 

Special  conraea  . . . 

Total 

118 

184 

88 

35i 

172 

218 

23 

134 

375 

164 

Total  attendance  in  summer,  526;  in  T^int^r,  539.    During  the  sum- 
mer season  1890, 28  pupils  Lad  free  scholarships  with  stipends  amount- 
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fng  to  2,070  francs  ($399.51),  17  bad  free  scliolarships  witbout  stipends, 
and  7  transient  pupils  had  free  admission.  Dni-ing  the  winter  season, 
1890-'91,  30  pnpOs  bad  free  scbolarsbips  with  stipends  amounting  to 
2,310  francs  ($445.83),  21  bad  free  scbolarsbips  witbont  stipends,  and  7 
transient  pupils  bad  free  admission^  • 

Neaiiy  all  graduates  of  tbis  institation  now  bold  positions  of  impor- 
tance in  establisbments,  or  are  tbemselves  proprietors.    It  sometimes 
hapi>ens  tbat  for  positions  of  directors  of  nianafiictunugestiiblisbmcnts 
and  similar  iiositions  graduates  compete  successfully  witb  tbose  of 
higber  technical  institutions,  such  as  the  x)olytecbiiic  school  at  Zurich, 
or  of  universities.    Pupils  who  graduate  from  the  Te/^hnikum  have  not 
as  tboi'ougb  a  scientific  training  as  tbose  from  the  higher  technical  insti- 
tutions, but  as  they  are  enabled  to  begin  practical  work  earher  they 
have  the  advantage  of  practice  by  the  time  they  reach  the  age  required 
for  graduating  from  the  higher  schools.    They  are  satisfied  with  lower 
positioDB  at  the  b^inning,  but  advance  rapidly.    Following  isalu>t  of 
the  pr«^scnt  occupations  of  those  concerning  whom  infbiiuation  could 
be  obtained: 

OCCUPATIONS  OF  GRADUATES  OF  TIIE*TI:C1IKIKIIM. 


Ocuupfftion. 


Number. 


Mcclianlcal  engineers,  master  mechanics,  c?tc 

BiiilficTH.  coutractors,  auporinteiiduiiU  ut'cunatruction,  etc. 

ArchIt<JCl » 

Elet'trwal  engineeta 

Surveyors 

DircctoTB  of  manufacturing  estaWishnicnts 

CbcmistA ■ 

Manufacttucrs  (proprietary) ,. 

MercliantN 

Experts  (nilk,  piq[>er,  muI  cement  works) 

Chen»ioal  dyers 

Foresters 

Lockfliiiltb  (master) 

MUlwriglit 

Optician 

Adiuinistrator 

Master  stonocatter 

Pott«r ,. 

Xiit  boCTapber 

Bleacher — 

Stttd«nt 

Total 


132 

G2 

18 

23 

'£1 

lU 

25 

7 

5 

6 

2 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

331 


These  are  not  all  the  graduates,  but  a  sufficient  number  to  give  a  fair 
idea  of  the  results  of  the  iustructiou  at  the  Tecbnikum. 

The  tuition  is  30  francs  ($5.79)  per  six  months  for  regular  pupils 
and  2  francs  (39  cents)  per  week  for  transients.  Pupils  in  the  schools 
for  cheHiists  and  electrical  engineers  and  others  doing  laboratory  work 
pay  an  additional  fee  of  20  francs  ($3.86)  per  six  mouths.  Pupils  who 
are  Bi)ecially  deserving  may  obtain  free  scholarships,  with  or  without 
stipends,  or  they  may  have  the  tuition  partially  remitted.  This  api)lies, 
as  a  rule,  only  to  citizens  of  canton  Zurich. 

Applications  for  admission  to  the  institution  are  made  in  writing  to 
the  director,  statiug  which  school  the  applicant  desires  to  attend.    Ap- 
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plications  must  be  accompanied  by  the  certificate  of  birth  of  tbe  a] 
cant,  tlie  written  consent  of  his  parents  or  guardians  (in  the  case  of 
minors  only),  his  certifioate  of  education,  his  certificate  of  practical 
experience,  atid  a  certificate  of  moral  character  from  the  last  teacher 
or  from  the  civil  authorities  of  his  place  of  residence.  The  institu- 
tion admits  regular  and  transient  pupils.  The  regular  pupils  are 
obliged,  as  a  rule,  to  attend  all  the  classes  prescribed  by  tbo  pro- 
gramme of  the  school  which  they  enter.  The  transients  attend  only 
certain  classes.  Pupils  entering  the  lowest  class  must  be  atle^tl5 
years  of  age.  Those  entering  higher  classes  must  be  correspondingly 
older.  Examinations  for  admission  comprise  German  composition, 
arithmetic,  including  percentage  and  interest,  algebra,  including  simple 
equations  with  one  unknown  quantity,  plane  geometry,  and  elements  of 
stereometry.  For  pupils  entering  the  mercantile  school  a  knowledge 
of  French  verbs  and  simple  translation  from  French  into  German  is 
required  in  addition,  and  for  the  otber  schools  a  knowledge  of  elemen- 
tary free-hand  and  geometrical  drawing  is  necessary. 

Applicants  appear  for  examination  at  8  a.  m.  on  the  first  day  of  the 
opening  of  the  school  iit  April  and  October.  They  are  either  accepted 
at  once  or  put  on  three  months'  probation,  after  which  they  are  rejected 
if  found  incompetent.  Transient  pupils  must  also  pass  examinations 
upon  entering  to  prove  themselves  competent  to  follow  the  course  of 
instruction. 

THE  POLYTECHNIC  SCHOOL,  ZUEICH. 

This  school  was  founded  in  1854  as  a  federal  institution.  It  aims  to 
fit  young  men  for  the  higher  technical  professions,  and  includes  the 
following  departments:  A  school  of  architecture,  course,  three  and  a 
half  years ;  a  school  of  civil  engineering,  course,  three  and  a  half  years; 
a  mechanical  technical  school,  course,  three  and  a  half  years;  a  chemi- 
cal technical  school,  comprising  two  divisions — a  scbool  for  industrial 
chemists,  the  course  comprising  three  years,  and  a  school  for  pharma- 
cists, two  years;  a  school  of  agriculture  and  forestry,  comprising  three 
divisions — a  school  of  forestry,  course,  three  years,  a  school  of  agri- 
culture, two  and  a  half  years,  and  a  school  of  agricultural  engineeriufc, 
three  and  a  half  years;  a  school  for  special  teachers  of  mathematics 
and  natural  sciences,  comprising  two  divisions — the  division  for  mathe- 
matics and  the  division  for  natural  sciences,  the  time  varying  accord- 
ing to  the  special  studies  of  the  students  (the  normal  time  for  the  former 
division  is  four  years  and  for  the  latter  three  years) ;  a  division  for 
general  philosophical  and  political  subjects,  comprising,  first — mathe- 
maticjil,  scientific,  and  technical  lectures,  partially  to  supplement  the 
courses  of  the  other  schools,  second — philosophical  and  political  lec- 
tures, third — military  science. 

The  faculty  consists  of  G3  professors,  36  lecturers,  and  13  assistants. 
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^he  scholastic  year  ending  March  21,  1891^  the  attendance 
»llowa: 


ATTENnAl^CB  AT  THB  POLYTECHNIC  SCHOOL,  1890-'0L 


Department. 

BwiM. 

Foreigners. 

Total. 

ihiteotnie.  ..................................... 

19 
68 
77 
64 
16 
28 
2 
26 

16 

106 

103 

OS 

8 

13 

2 

9 

84 

il  enirineerinir. 

1C3 

decbnical  school 

18G 

;hnical  school 

147 

istry 

19 

ricn  1 tare ....................................... 

41 

ricultaral  encincerinff 

4 

mcIaI  tenohers 

84 

)f  reiralar  stadentSr  -r-r,,r..T..,..........,r.T.,r 

279 

843 

622 

limber  of  transient  students,  such  as  attended  only  certain 

r  lectures,  was  339,  making  the  grand  total  attendance  for  the 

students. 

lition  during  the  year  1800-'91  was  100  francs  ($19.30).    In 

to  this  5  francs  (97  cents)  are  paid  for  registry,  6  francs  (97 
}T  the  sick  fund,  and  5  francs  (97  cents)  for  the  use  of  the 
nd  reading  rooms.  For  attending  lectures  not  included  in  the 
f  instruction  a  fee  of  5  francs  (97  cents)  per  six  months  is 

for  each  series.  For  laboratory  or  workshop  attendance  an 
)  of  50  francs  ($9.G5)  in  winter  and  45  francs  ($8.69)  in  summer 
ed  every  six  months  for  the  analjrtical  and  the  chemical  tech- 
)oratory;  a  fee  of  40  francs  ($7.72)  in  winter  and  35  francs 
n  summer  for  the  agricultural  chemical  laboratory;  20  francs 
3r  the  chemical  laboratory  for  mechanics;  10  francs  ($1.03)  for 
A  workshops;  5  francs  (97  cents)  for  the  modelling  workshops; 
3  ($7.72)  for  6  hours  per  week,  60  francs  ($11.58)  for  12  to  16 
3r  week,  and  80  francs  ($15.44)  for  daily  use  of  the  physical 
ry;  15  francs  ($2.90)  for  the  photographic  laboratory;  and  10 
tinea  ($1.93  to  $3.86)  for  the  zoological  laboratory.  For  the 
3  of  the  different  chemical  laboratories  (for  advanced  pupils) 
s  60  francs  ($11.58)  per  six  mouths. 

Laminations  for  admission  to  the  polytechnic  school  take  place 
'  in  October.  The  nature  of  the  examination  is  similar  to 
lired  for  persons  entering  a  university.  The  applicant  must 
-a  written  application  giving  name  and  address,  the  occu- 
le  desires  to  follow,  and  the  particular  school  and  class  he 
iO  enter;  written  permission  from  parents  or  guardian,  and 
of  the  same;  a  certificate  showing  the  age  of  the  appli- 
be  at  least  18  years;  a  satisfactory  certificate  of  moral  char- 
m  the  school  or  civil  authorities  of  the  place  from  which  he 
certificate  showing  the  studies  and  practical  work  already 
5d  by  the  applicant;  a  travelling  pass  or  certificate  of  residence. 
)ard  of  trustees  is  appointed  by  the  federal  government.    The 
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meetings  arelield  as  a  rale  in  Zurich,  where  tbe  president  of  t^  bo^itf 
resides.    This  board  is  appointed  for  five  years  and  consists  of  the  pres- 
ident and  six  members.    The  principal  of  the  school  attends  the  meet- 
ings and  has  a  voice  in  the  deliberations.    The  federal  council  Las  sa- 
perior  authority  in  the  direction  and  government  of  the  school. 

The  school  possesses  a  llbi^y  and  a  collection  of  art  works  and  casts 
of  figures  and  architectural  ornaments  fcir  the  different  branches  of  art 
study;  a  collection  of  building  materials  and  models  of  c<mstraGtioo5; 
a  collection  of  patterns  for  machinery;  a  collection  of  iustnifiaeots  for 
geometrical  measurement;  a  collection  of  tools  and  materials  for  m^ 
chanical  technical  instruction;  a  collection  of  models  and  materials  for 
chemical,  technological,  and  pharmaceutical  instruction;  a  collection 
of  necessary  apparatus,  models,  tools,  machinery,  implements,  and  seeds 
for  the  instruction  in  forestry  and  agricnlture;  a  zoological,  botaaical, 
mineralogical,  geological,  and  paleontological  collection ;  an  entoniolog 
ical  collection;  an  archaeological  collection  and  a  collection  of  antique 
vaseJ3;a  collection  of  copper  plates;  a  workshop  for  modelling  in  clay 
and  gypsum;  a  shop  for  wood  work;  a  shop  for  metal  work;  acbemiciil 
laboratory  for  analytical  work;  a  chemical  laboratory  for  technical  and 
pharmaceutical  work;  a  chemical  laboratory  for  agricultural  and  for 
estry  work;  a  physical  laboratory  for  plant  studies;  a  physical  cabinet 
with  laboratory^  an  astronomical  observatory;  a  botanical  garden;  a 
special  botanical  garden  for  the  study  of  agriculture  and  forestry;  for- 
ests, fields,  collections,  and  libraries  belonging  to  the  city  and  canton 
of  Zurich  and  placed  by  contract  at  the  disposal  of  the  polytechnic 
school. 


CHAPTER  XI. 


[E  KINDERGARTEN  IN  RELATION  TO    MANUAL 

TRAINING. 


587 


CHAPTER  XL 

THE  KDmSBOAETEH  DT  BELATIOH  TO  MAHXJAL  TBAIinHO. 

N 

The  changes  in  the  plans  of  the  Department,  as  noted  in  the  letter 
^^  transmittal,  have  prevented  the  collection  of  material  on  any  very 
^^tended  scale  relative  to  the  progressive  educational  work  starting 
^th  the  kindergarten  and  closing  with  the  higher  grades  of  gramniar 
Schools.  The  importance  of  consecutive  and  persistent  training  in  any 
Particular  direction,  especially  as  contemplated  under  any  manual 
Gaining  course,  is  recognized  by  all  educators,  but,  unfortunately, 
^^eories  on  this  subject  are  too  often  in  the  nature  of  abstractions, 
deriving  but  little  support  fix)m  practical  experience;  and  it  is  to  be 
^^trrctted  that  the  results  of  such  experience  could  not  have  been 
obtained  from  a  greater  variety  of  sources  in  order  that  views  and 
theories,  now  based  chiefly  on  hypothesis  and  assumption,  might  be 
Verified  or  corrected  by  a  wider  induction. 

Under  existing  circumstances,  however,  a  few  prominent  illustrations 
^Hust  suffice.  The  first  of  these  relates  to  the  experiments  in  the  pub- 
lic schools  of  Mont  Clair,  New  Jersey.  The  following  statement  is  from 
I>r.  Eandall  Spauldiug,  superintendent  of  the  public  schools  of  Mont 
Clair: 

THE  PUBLIC  SCnOOLS  OF  MONT  CLAIP,  NEW  JERSEY. 

The  training  ftirnished  in  these  schools  aims  to  produce  an  all-sided 
development;  to  furnish  oi)portunities  and  stimuli  suitable  to  all 
stages  of  child  life  from  the  nursery  to  the  college.  It  is  our  aim  to 
produce,  not  the  mere  mechanical  power  that  comes  from  physical 
exercises,  not  the  mere  automatic  power  of  an  intellect  that  concerns 
itself  with  conventional  knowledge  alone,  but  rather  that  living  power 
that  uses  the  body  and  mind  as  instruments  in  the  service  of  morally 
elevated  sentiments  and  ideals.  To  effect  this. all  the  faculties  must 
receive  due  attention,  must  be  train(5d  to  act  together  harmoniously. 

We  begin  with  the  kindergarten.  The  kindergarten  is  the  transition 
stage  from  the  nursery  to  the  more  conventional  work  of  the  primary 
school.  If  now  we  are  able  to  organize  the  work  of  the  kindergarten 
on  sound  principles  that  recognize  the  peculiar  nature  of  the  child,  why 
can  we  not  successfully  meet  the  wants  of  a  later  agot  Principles  that 
are  applicable  to  one  age  should  be  applicable  to  all  agfes,  only  with 
changed  appliances.  In  the  schools  above  referred  to  it  has  been  the 
aim,  however  imperfectly  realized,  to  base  the  work  of  all  grades  upon 
the  educational  principles  of  the  earliest  stage.  We  must,  therefore, 
first  briefly  answer  the  question:  What  does  the  kindergarten  dof 
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(1)  The  work  is  carefully  graded  to  suit  the  growing  capacity  of  the 
child.  Id  the  first  gift  the  simplest  objects  are  given  to  the  child,  the 
colored  balls.  He  detects  resemblances  between  these  and  other  objects 
that  come  within  the  range  of  his  experience,  and  so  acquires  clear- 
ness of  ideas.  The  qualities  that  he  discerns  are  few  and  simple.  In 
the  second  gift  he  receives  the  hard  polished  sphere,  the  cube,  and  the 
intermediate  form  of  the  cylinder.  Now  he  observes  faces,  curved  and 
plane;  differences  in  form  and  snrfaees.  He  is  now  concerned  more 
than  formerly  with  qualities  of  things,  and  receives  ideas  that  are  not 
only  clear  bat  distinct.  Into  the  third  gift  enter  the  ideas  of  number 
and  use,  while  into  the  three  succeeding  gifts  enter  progressively  new 
distinctions  of  form,  color,  and  use.  The  Acuities  of  invention  and 
taste  are  exercised.  In  succeeding  gifts  surfaces,  straight  lines  of 
equal  and  unequal  length,  curved  and  variable  lines,  together  with  a 
multitude  of  applications  and  Illustrations  in  designing,  weaving,  plait- 
ing, etc.,  are  «tfidied«    The  whole  is,  in  short,  progressive  at  every  stage. 

(2)  The  child's  impulse  to  bodily  activity  is  gratified.  If  this  im- 
pulse is  repressed,  as  is  too  often  the  ease  in  our  schools,  an  activify 
that  is  abnormal  and  illegitimate  will  be  forced  upon  tbe  child.  More- 
over, bodily  activity  not  only  relieves  nervous  tension,  strengthens  the 
muscles,  and  so  conserves  the  physical  health,  but  it  is  itself  expres- 
sive of  thought  and  feeling,  and  is,  therefore,  carefully  noted  by  the 
skilful  kindergartner. 

(3)  The  kindergarten  develops  the  child  on  his  social  or  moral  side. 
He  learns  that  what  is  customary  in  the  mutual  relations  of  right 
thinking  people  is  right.  Through  the  games  and  through  coopera- 
tive and  associated  work  he  learns  that  without  kindness,  jnstipe, 
and  truthfulness,  social  life  is  neither  comfortable  nor  for  any  extended 
time  even  x>ossible.  This  social  development  is  one  of  the  highest 
functions  of  kindergarten  work,  and  generally  distinguishes  the  gen- 
uine from  the  superficial  kindergarten. 

(4)  The  nature  lessons  of  the  kindergarten  t^ach  reverence  for  life. 
The  biologist  is  the  most  tender  hearted  of  men.  Contact  and  stady 
breed  respect  for  the  beautiful  and  wonderful  tbrnis  of  organic  life. 

(5)  Tlie  kindergarten  makes  prominent  use  of  that  combined  bodily 
and  mental  activity  that  we  may  call  physio-psychological.  Its  aim  ia 
to  coordinate  the  muscles  with  the  will,  expressing  itself  through  the 
motor  nerves.  The  mind  habitually  conceives  more  than  its  physical 
instruments  can  execute.  The  kindergarten  seeks  to  coordinate  the 
physical  with  the  mental.  To  this  end  the  hand  and  tlie  eye  are  cou- 
stantly  trained  together  in  the  expression  of  thought.  Much  of  the 
world's  profoundest  thought  has  been  expressed  through  construction. 
With  children  construction  leads  most  easily  and  naturally  to  expres- 
sion through  language. 

In  exi)Uiining  how  kindergarten  principles  are  recognized  in  the 
Mont  Clair  schools  I  shall  merely  allude  to  the  first  four  point-s,  and 
speak  more  at  length  of  the  fifth;  because,  first,  recognition  of  the  last 
named  imnciple  involves  to  a  greater  or  less  extent  a  recognition  of  the 
others;  and  second,  the  Jibove  mentioned  schools,  if  indeed  they  are 
distinguished  at  all  from  the  great  majority  of  schools,  are  distinguished 
by  the  attempt  to  carry  through  all  grades  the  element  of  manual 
training  that  is  begun  in  the  kindergarten. 

(1)  In  grading  the  schools  the  fact  is  recognized  that  the  simplest 
principles  of  any  subject  may  be  as  profitably  taught  to  young  cbildren 
as  advanced  principles  to  the  more  mature.  For  instance,  a  child  who 
has  mastered  a  few  simple  numbers  may  well  be  taught  the  simplest 
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fects  of  comixmnd  numbers  and  percentage.  By  thifi  method  tbe  lines 
of  separation  between  grades  are  less  distinct  and  impassable.  Elas- 
ticity is  gained  and  bright  children  may  pass  on  more  rapidly. 

(2)  The  impulse  to  bodily  activity  is  gratified  to.a  certain  extent  by 
X^hysical  exercibie.  But  the  attempt  is  made  to  impress  this  impulse  to 
other  important  uses  besides  the  mere  relief  from  nervous  tension,  as 
T?ill  be  subsequently  explained.  • 

(3)  Moral  training  is  eflFected  less  through  precept  than  through 
the  example  and  personality  of  the  teacher.  To  utilize  opportunities 
such  as  are  almost  daily  presented  requires^  on  the  part  of  the  teac^her, 
the  highest  tact  and  the  keenest  moral  perception.  The  selection  of 
teachers  is,  therefore,  regarded  as  the  most  important  function  of  the 
trustees  and  superintendent. 

(4)  Respect  for  life  is  inculcated  by  its  continual  study,  during  the 
first  year,  in  domestic  animals  and  in  insects;  also  in  plants.  This 
observation  and  study  of  the  different  classes  of  animal  life,  with  con- 
stant comparison  of  organs  and  functions,  is  carried  through  six  years 
of  school  life,  and  is  again  resumed  in  a  more  scientific  form  in  ihe 
ninth  and  tenth  years.  In  order  to  secure  the  end  sought  the  curiosity 
mast  be  aroused,  and  there  must  be  observation  and  contact  with  actual 
specimens,  living  or  dead. 

(5)  An  attempt  is  made  to  extend  through  nine  years  of  school  life 
that,  to  many  peoijle,  most  prominent  feature  of  kindergarten  work 
by  which  the  senses  of  sight  and  touch  and  muscular  control  are 
cocirdinated  with  the  mentjil  action  expressed  through  the  will.  This 
attempt  is  made  in  view  of  the  fact  that,  without  the  harnionions  devel- 
opment of  the  mental  and  physical  powers  before  the  age  of  15  or  16, 
certain  brain  tracts  become  permanently  sterilized. 

In  the  first  year,  after  the  children  have  received  the  kindergarten 
gifts,  they  handle  and  observe  the  sphere,  cube,  cylinder,  square,  trian- 
gle, prism,  and  hemisphere;  study  their  surfaces,  faces,  edges,  and  cor- 
ners; construct  faces  and  form  new  designs  wath  tablets  and  sticks; 
draw  the  f^es  and  invent  borders;  and  told  corners  with  paper.  All 
these  tolid  forms  and  many  objects  based  upon  them  are  modelled  in 
clay. 

In  the  second  year  the  square  and  triangular  prism,  hemisphere, 
ellipsoid,  ovoid,  cone,  pyramid,  and  vase  are  modeller!  in  clay;  also  many 
obiectnS  based  upon  them.  Leaves  are  modelled  in  the  study  of  the 
ellipse  and  oval.  The  children  learn  and  illustrate  the  terms,  oblong, 
diameter,  diagonal,  centre,  angle,  triangle,  circle,  ellii)se,  oval,  base, 
apex,  parallel,  perpendicular,  bisect,  etc.,  by  drawing  and  by  folding 
paper.  The  impulse  to  invent  is  gratified  throngh  the  mat  weaving  and 
paper  folding  iu  squares,  triangles,  and  circles. 

In  the  third  year  a  considerable  number  of  the  more  complicated 
geometrical  plane  forms  are  modelled  in  clay.  Paper  folding  is  con- 
tinued in  connection  with  original  designs  in  pencil  shading.  l3esigns, 
based  upon  simple  forms,  are  constructed  through  paper  cutting.  The 
construction  of  borders  by  the  repetition  of  figures  is  introduced. 
Drawing  of  objects  placed  on  a  level  with  the  eye  is  begun;  the  apple, 
tumbler,  flower  pot,  etc.,  being  used. 

In  the  fourth  year  the  children  learn  the  use  of  the  simplest  instru- 
ments of  precision,  the  dividers  and  rule.  By  the  use  of  these,  together 
with  scissors  and  paste,  the  children  draw  the  patterns  and  cut  out 
and  construct  hollow  objects  suggested  by  a  number  of  forms  selected 
from  both  art  and  nature.  The  training  of  this  grade  consists  largely  of 
object  drawing  and  symmetrical  arrangement  iu  design.    It  is  believed 
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tbat  object  drawing  can  scarcely  be  begun  too  early,  nor  followed  too 
persist<*utly,  botb^for  interest  and  for  the  best  eye  and  hand  train- 
ing. Every  stroke  of  the  pencil  should  add  to  the  pupil's  power  of 
expressing  his  mental  conception.  Primary  colors  in  X)aie  tints  are 
recognized  and  reproduced  in  flat  washes. 

In  the  fifth  year  the  cardboard  work  is  continued.  The  pupils  draw, 
cut  out,  and  construct  with  paste  or  mucilage  eight  or  nine  geometric 
forms  of  three  dimensions;  also  in  a  similar  manner  other  objects  socli 
as  a  house,  steps,  cross,  etc.  These  forms  are  bound  and  covered  with 
colored  paper.  Knife  work  is  also  continued.  Then  pupils  cut  several 
geoiuetric  forms,  and  in  addition  such  forms  as  the  crescent,  star, 
knife,  and  pointer;  also  a  variety  of  leaves.  About  a  dozen  pieces  of 
incipient  joinery  are  constructed,  such  as  the  square,  try-square, 
T-square,  triangle,  hexagon,  and  ladder,  of  which  the  parts  are  shaped 
and  glued  together.  The  drawing  comprises  object  drawing  from  a 
variety  of  solid  forms,  and  design  by  symmetry  and  repetition.  Flat 
washes  are  laid  in  tones  and  tints  of  the  primary  colors;  combinations 
are  also  madeto  form  secondary  colors. 

In  the  sixth  year  the  pupils  do  advanced  work  in  clay  modelling, 
using  the  so-called  "building  up"  process.  The  clay  is  compacted  into 
a  mass  the  form  of  which  ap])roximates  that  of  the  object  to  be  mod- 
elled ;  the  parts  are  then  cut  away  until  the  finished  form  remains.  The 
work  in  modelling  comprises  conventional  and  architectural  forms, 
animal  forms,  and  studies  of  the  human  body.  Eegular  practice  in 
drawing  is  continued,  and  comprises  the  drawing  of  both  conventional 
and  natural  objects,  projection  preparatory  to  the  making  of  working 
drawings,  and  the  invention  of  curved  and  straight  line  designs  for 
borders  and  surfaces. 

In  the  seventh  year  a  distinction  is  made  between  the  sexes.  The 
boys  are  trained  in  the  shop  in  the  use  of  joiner's  tools,  passing  through 
a  course  of  some  twenty  carefully  graded  exercises  in  joinery.  These 
exercises  are  ])lanned  with  a  view  to  giving  the  beat  hand  training. 
The  girls  during  this  year  practise  sewing,  learning  the  various  stitclics 
aiid  how  to  apply  them  in  the  making  of  garments.  Object  drawing 
is  continued;  working  drawings  are  made  for  use  in  the  shop;  desiuns 
are  invented  with  curved  elements,  and  the  backgrounds  are  inked  in 
with  the  pencil  brush. 

In  the  eighth  year  the  boys  are  trained  in  wood  carving.  This  course 
embraces  the  use  of  tools,  plane  and  surface  carving,  diaper  carving, 
horizontal  and  vertical  lines  of  decoration,  incised  model  carving,  and 
relief  work.  The  girls  during  this  year  have  a  course  of  practical  les- 
sons in  domestic  economy,  including  the  cooking  of  vegetables,  soaps, 
bread,  meats,  entries,  cake,  dessert,  fish,  salads,  cere>als,  eggs,  etc 
Groui)s  of  objects  are  drawn  and  shaded.  Many  natural  objects  are 
introduced,  and  special  attention  is  given  to  leaves  and  flowers. 
Designs  for  wood  carving  are  made;  also  more  elaborate  designs  with 
inked  backgrounds. 

In  the  ninth  year  the  boys  are  trained  in  the  use  of  machine  tools. 
This  course  includes  wood  turning,  lathe  work  in  metal,  vise  work,  forg- 
ing, etc.  The  girls  during  this  year  receive  the  same  training  in  wowi 
carving  that  the  boys  received  in  the  previous  year.  In  drawing  some 
eight  or  nine  groups  of  solid  forms  are  drawn  and  shaded  with  pencil 
Drawings  are  also  made  with  charcoal  from  casts  and  from  natural 
objects. 

In  the  schools  under  consideration  special  exercises  for  the  harmonious 
trammg  of  the  bodily  and  mental  powers  cease  with  entrance  into  the 
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high  school.  After  the  training  already  described  special  work  in  this 
direction,  while  of  <?t)urse  desirable,  would  seem  to  be  not  altogether 
essential.  It  might,  however,  as  an  optional,  be  extended  in  more 
technical  forms. 

The  work  above  described  is  bv  no  means  set  forth  as  an  ideal  course 
of  study.  It  is,  like  all  quests  for  improvement,  an  experiment;  one, 
however,  that  has  been  for  many  years  so  fruitful  of  good  results  that  its 
continuance  is  justified.  Theharmonious  training  of  the  bodily  and  men- 
tal powers  develops  the  practical  judgment,  strengthens  the  executive 
faculties,  and  inculcates  sympathy  with  that  industrialism  that  is  the 
most  distinguishing  characteristic  of  our  time. 

Action  and  things  are  both  important  stimuli  to  intelligence.  The 
lack  of  activity'  expended  upon  material  objects  accounts  for  much  of 
the  so-called  indolence  of  school  children.  A  wisely  directed  activity 
in  the  manipulationof  tools  leads  to  increased  mental  and  moral  activity. 
Tciichers  recognize  this;  but  the  increased  expense  and  the  greater 
knowledge  and  enterprise  that  would  bo  demanded  of  them  stand  in 
the  way  of  the  best  results. 

PUBLIC  SCHOOLS  OF  THE  DISTRICT  OF  COLUMBIA. 

Similar  in  its  aims  and  broader  in  its  scope  is  the  school  system 
of  the  District  of  Columbia.  Here  manual  training  instruction  does 
not  end  with  the  completion  of  the  grammar  school  curriculum,  but 
continues  as  an  elective  study  throughout  the  high  school  course. 

The  kindergarten,  however,  is  not  yet  recognized  as  a  distinct  grade 
of  the  Washington  public  schools,  though  its  special  methods  and 
appliances  have  been  appropriated  and  utilized  in  the  lower  grades  of 
the  primary  department,  so  that,  practically,  the  entire  educational 
system  of  the  city  is  permeated  with  the  Froebeltan  idea. 

In  the  report  to  the  board  of  trustees  of  public  schools  of  the  Dis- 
trict of  Columbia  for  the  year  ending  June  30, 1891,  Superintendent 
Powell  writes : 

For  years  many  employments  developed  from  those  of  the  kindergar- 
ten have  been  a  part  of  the  school  work  of  the  primary  grades.  For 
a  longer  time  drawing  has  been  an  important  part  of  tbe  work  of  all 
grades  of  school.  A  few  years  since  manual  training  shops  were  pro- 
vided for  the  training  of  boys  of  the  seventh  and  eighth  grades  in  the 
use  of  tools,  and  cooking  schools  were  provided  for  the  girls  of  the  same 
two  grades.  About  the  same  time  it  was  decided  to  teach  the  girls 
of  the  lower  grade  schools  to  sew.  More  recently  we  have  established 
two  shops,  one  in  the  third  division  and  one  in  the  fourth  division,  in 
jc^hich  the  girls  of  the  sixth  grade  are  taught  cutting  and  fitting. 

Our  conditions  below  the  high  schools,  resulting  from  facts  stated 
above,  are  presented  more  clearly  by  the  following:  The  children  of  the 
first  and  second  grades  are  given  the  employments  of  the  kindergarten ; 
the  girls  Of  the  third,  fourth,  and  fifth  grades  are  taught  sewing  (one 
hour  per  week);  some  of  the  girls  of  the  sixth  grades  are  taught  cut- 
ting and  fitting  (two  hours  per  week),  while  the  other  girls  of  the  grade 
are  taught  sewing  (one  hour  per  week);  the  girls  of  the  seventh  and 
eighth  grades  are  taught  cooking  (two  hours  per  week) ;  the  boys  of 
the  seventh  and  eighth  grades  are  taught  bench  work  (two  hours  per 
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week) ;  the  pupils  of  all  grades  are  taught  drawing  {pna  hour  and  twenty 
minutes  to  two  and  a  half  hours  or  more  per  week). 

•  *  •  •'•  •• 

Since  the  beginning  of  manual  training  exercises  in  our  schools, 
therefore,  efforts  have  been  made  to  Jtrrauge  some  practical  hues  of 
hand  work  that  should  begin  in  the  first  primary  grade  and  lead 
sequentially  to  the  employments  of  the  tool  laboratories  of  the  seventh 
and  eighth  grades  for  the  boys,  and  that  it  should  be  equally  profitable 
to  the  girls  who  would  be  instructed  in  cooking  when  reaching  the 
same  grades. 

Ten  teachers  were  employed  in  the  cooking  laboratories  which  were 
reported  as  in  operation  during  the  year;  there  were  2,073  pupils  in 
attendance.  Kine  sewing  teachers  were  employed  to  give  instiuction 
in  the  various  schools;  5,902  pupils  were  taught  in  this  branch.  Of  the 
seventh  and  eighth  grade  pupils  1,284  received  instruction  in  the  seven 
bench  laboratories  of  the  city. 

Details  of  the  courses  of  study  and  practice  in  Washington  schools 
(of  all  grades  from  the  first  to  the  eighth)  are  given  in  Superintendent 
PowelFs  report.  We  transcribe  that  portion  of  the  report  which 
describes  the  kindergarten  occupations  of  the  first  and  second  grades 
and  shows  how  the  more  advanced  exercises  of  the  manual  training 
course  in  the  upper  primary  schools  have  been  evolved  from  kinder- 
garten principles,  forming  a  consistent  and  homogeneous  system  of 
education,  free  from  hiatuses  and  exempt  from  abrupt  transitions. 

Following  are  the  details  of  the  instruction  in  the  first  and  second 
years : 

Tools  and  materials.in  the  hands  of  the  children :.  Clay,  colored  sticks, 
geometric  tablets,  colored  paper,  mucilage,  pencil,  and  blank  tablets  for 
drawing. 

Clay. — Children  model  in  clay  the  sphere,  hemisphere,  cube,  square, 
prism,  cylinder,  right  angled  triangular  prism,  ellipsoid,  ovoid,  e<im- 
lateral  triangular  prism,  cone,  and  pyramid,  studying  the  forms  Irom 
wooden  models  through  the  senses  of  sight  and  touch. 

In  connection  with  each  geometric  solid  modelled  modificiitions  of  it 
are  modelled,  such  as  are  found  in  fruits,  vegetables,  bottles,  and  pot- 
tery fonns  (apples,  tomatoes,  lemons,  pears,  nuts,  bowls,  teapots,  sugar 
bowls,  etc.),  objects  that  can  be  brought  into  the  sch(K>l  room  by  the 
children  or  by  the  teacher.  iS early  all  the  objects  used  are  so  easily 
procured  that  every  child  can  have  a  model  on  his  desk,  which  he 
studies  and  endeavors  to  imitate.  The  number  of  objects  the  pupil 
may  imitate  in  clay  is  limited  only  by  the  time  that  may  be  given  to 
the  work. 

Tablets, — From  these  solids  the  child  passes  to  the  stiyjy  of  planes, 
using  tablets  which  he  builds  around  his  solids,  forming  conceptions  of 
the  square,  oblong,  triangular,  and  circular  planes  as  parts  or  proper- 
ties of  the  solids.  He  also  uses  these  tablets  for  inventing  ornamental 
arrangements,  as  borders  and  rosettes.  In  connection  with  these 
planes  he  draws  the  forms  of  objects,  the  essentitvls  of  which  can  be 
given  in  drawings  by  the  representation  of  one  plane,  as  fans,  envelo|)e8, 
leaves,  etc. 

Sticks. — From  the  planes  the  child  passes  to  the  study  of  edges,  using 
sticks  of  dill'crent  lengths  for  construction.    He  first  bidlds  around  the 
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tablete,  obtaining  ideas  of  edcres,  then  ases  the  sticks  to  gain  concep- 
tions of  position  and  direction,  as  vertical,  borizontal,  and  obii(|ae, 
parallel,  and  at  angles.  He  ns^  them  also  for  the  division  of  lines  by 
matcbing  a  long  stick  witb  short  sticks  of  eqnal  lengths,  and  for  oma- 
meutal  arrangements  iii  borders  and  around  a  centre.  Such  construc- 
tions are  drawn  foil  size. 

Paper. — Colored  paper  is  next  given  to  the  child  with  which  he  is 
tangbt  to  fold  all  the  right  line  geometric  planes  and  ornamental  com- 
binations of  them  representing  borders  and  rosettes. 

Color. — ^The  colors  of  the  paper  used  are,  in  the  first  year,  two  tints 
esieh  of  normal  red,  yellow,  and  bine;  in  the  second  year  two  tints  each 
of  orange,  green,  and  violet.  These  colored  forms  and  combinations 
are  expressed  by  the  child  in  dramngs.  They  should  be  rendered  by 
irashes  of  water  color.  This  has  been  done  in  some  schools.  It-win 
be  done  in  ^1  whenever  practical  difiQculties  can  be  surmounted. 

In  the  study  of  color  the  children  study  the  spectrum  colors,  using 
colored  pai>er  designed  for  this  purpose,  twelve  colors  being  used — 
red,  rc^  orange,  orange,  yellow  orange,  yellow,  yellow  green,  green, 
blue  green,  blue,  blue  violet,  violet,  red  violet.  They  are  1«1  to  arrange 
tliese  in  their  true  relations  by  taking  in  succession  th«  yellow,  red, 
blue,  orange,  green,  and  violet,  and  selecting  the  nearest  related  hues 
until  they  are  able  to  arrange  them  in  true  order.  They  also  learn  to 
recognize  and  arrange  the  tints  of  red,  yellow,  blue,  orange,  and  violet. 
They  are  led  to  look  for  these  colors  in  other  materials  and  in  nature, 
eiicpecially  in  the  fiowers  and  leaves  that  are  brought  into  the  school 
room  in  great  abundance  for  use  in  connection  with  other  subjects, 
number,  and  language.  The  object  of  this  work  is  to  cultivate  the 
color  sense. 

Fosition  and  drill.— The  child  is  trained  to  keep  the  body  in  right 
position  for  healthful  activity,  and  is  drilled  in  pencil  holding  and  pencil 
movements. 

Langnkage^ — ^In  alP  this  work  special  attention  is  given  to  language, 
both  as  a  means  of  fixing  conception  and  for  the  purpose  of  express- 
ing it. 

In  the  lower  grades  most  time  and  effort  are  given  to  the  acquisition 
of  conceptions  and  to  the  development  of  the  power  of  acquiring  them 
through  the  senses  of  sight  and  touch  aided  by  language,  and  to  the 
hamlling  of  materials.  •  •  •  Power  of  selection  is  develoijed  and 
skill  in  arrangement  is  acquired  by  the  grouping  of  forms,  in  the 
arrangement  of  tablets,  sticks,  and  folded  papers,  with  a  definite 
thought  in  mind,  as  of  making  a  pattern  for  a  border  or  a  rosette. 

The  child^is  led  out  from  his  confused  and  disorderly  ideas  of 
arrangement  to  see  the  beauty  of  orderly  arrangement,  out  from  his 
crude  ideas  of  color  combinations  to  the  beauty  of  harmony. 

It  will  be  observed  by  reference  to  the  course  that  both  natural  forms 
and  art  forms  are  presented  to  the  child  for  study,  it  being  desirable 
that  neither  should  be  presented  to  the  exclusion  6f  the  other.  If  he 
gets  his  conceptions  of  form  from  nature  alone  he  will  miss  the  benefit 
derived  from  the  great  conceptions  in  architecture  and  decoration 
given  us  by  masters,  whereas  if  he  studies  art  alone  he  is  liaTble  to  be 
a  servile  imitator  only. 

Following  are  the  details  of  the  instruction  in  the  third  and  fourth 
years: 

Tools  and  materials  in  the  hands  of  the  children :  Clsfcy,  colored  paper, 
mucilage,  pencil  and  blank  tablets  for  drawing,  and  scissors. 
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Clay, — The  saqie  geometric  models  are  used  iu  tlie  third  and  fourth 
years  as  ia  the  flrnt  and  second  years,  the  sphere,  hemisphere,  cube, 
sqifare  prism,  cylinder,  triangular  prism'in  the  third  year;  the  sphere, 
ellipsoid,  ovoid,  equilateral  triangular  prism,  cone,  and  pyramid  in  the 
foiuth  year.  The  forms  used  for  models  are  larger  than  those  used  by 
the  children  of  the  first  and  second  grades,  thus  requiring  greaterjudg- 
nicnt  and  more  skill  in  construction.  In  the  study  of  both  the  natural 
forms  and  the  art  forms  more  careful  observation  and  greater  skill  in 
rendering  is  required.  For  example,  while  in  the  iirst  year  the  clay 
form  of  the  apple  might  represent  merely  an  apple  as  distinguished 
from  an  orange,  in  the  fourth  year  it  should  represent  the  infividual 
apple  on  the  desk  of  the  child. 

In  the  third  year  more  fruit  and  vegetables  are  modelled  than  art 
forms;  iu  the  fourth  year  more  art  forms  are  made  the  objects  imitated, 
being  principally  vases,  pitchers,  and  other  pottery  forms.  In  the  fourth 
year  one  or  more  objects  are  modelled  of  definite  sizes,  the  specificatious 
being  given  by  the  teacher.  Heretofore  the  pupil  has  been  expected  to 
imitate  only  in  size  as  well  as  in  shape.  Now  more  exact  results  are 
asked. 

Object  draiving, — ^The  forms  after  being  made  in  clay  are  represented 
by  outline  drawings.  Fruits  and  vegetables  are  represeutecl  singly  in 
the  third  grade,  whereas  in  the  fourth  they  are  rep  risen  ted  in  groups. 

The  geometric  solids  are  represented  only  by  geometric  drawings, 
giving  top,  end,  and  side  views. 

Faper  folding  and  cutting. — (1)  Scissors  are  now  used  for  cutting 
forms.    An  especial  study  of  units  is  made  to  discover  possible  modi- 
fications of  them  by  a  change  of  lines,  change  of  proportions,  or  by  the 
adoption  of  a  motive  from  nature,  as  a  leaf  or  the  petal  of  a  flower, 
each  of  which  is  cut.    (2)  A  study  is  made  of  the  geometric  forms,  the 
square,  right  angled  oblong,  rhomb,  and  triangle,  in  the  third  year; 
whereas  in  the  fourth,  year  are  studied  the  circle,  pentagon,  hexagon, 
and  octagon.    Each  construction  is  cut.    (3)  A  study  of  the  division 
of  geometric  forms  is  made  by  use  of  diameters  and  diagonals.    (4)  A 
study  of  spaces  or  fields  thus  obtained  is  made,  after  which  the  selec- 
tion and  adaptation  of  a  unit  to  fill  each  field  is  made,  each  of  which 
is  cut.    (5)  Borders  are  invented  and  cut.    The  variety  of  these  is 
almost  without  limit.    All  arrangements  are  cut  and  pasted,  after  which 
the  combinations  are  represented  by  drawings,  as  in  the  first  and  sec- 
ond years. 

A  complete  development  of  the  subject  leads  to  representation  by  ' 
washes  of  water  color.    This  has  been  done  in  many  of  the  schools  with 
excellent  results.    As  difficulties  of  procuring  and  caring  for  materials 
are  eliminated  the  work  will  be  done  in  all  the  schools. 

Color. — As  this  is  the  first  year  we  have  been  able  to  procure  the 
spectrum  colors  in  suitable  materials,  the  first  and  second  year  course 
will  be  given  in  these  grades. 

Color  lessons  have  been  given  for  two  years  in  the  first  four  grades  in 
the  recognition  of  red,  yellow,  blue,  and  their  tints,  illustrating  by  the 
use  of  pigments  the  results  obtained  by  combining  these. 

An  optional  course  in  water  color  has  also  been  in  use  for  two  years, 
in  the  third  and  fourth  grades,  which  has  been  very  successful  when 
the  materials  could  be  procured  to  carry  it  out. 

The  course  is,  in  the  thii  d  grade,  washing  tints  of  primaries  in  oblongs 
3  by  6;  coloring  of  decorative  arrangements  around  a  centre  and  of 
borders.  , 

Fouith  grade:  Mixing  secondary  colors  from  primaries;  washing  in 
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tints  of  secondaries;  coloring  of  decorative  arrangements  in  tints  of 
Bceondaries;  mixing  other  hues  of  the  spectrum,  as  red  orange,  yellow 
orange. 

Drill, — ^Drills  in  the  use  of  the  pencil  are  continued  throughout  these 
years.  The  making  of  the  circle,  ellipse,  and  ovoid,  with  curvesderived 
trom  them,  graduaUy  take  the  place  of  making  straight  lines  in  these 
drill  exercises. 

Language  work  continues,  the  vocabulary  being  constantly  enlarged 
as  new  conceptions  of  form,  position,  and  color  are  obtained  by  the 
child.  It  will  be  observed  that  as  conceptions  of  form  are  increased 
more  attention  is  given  to  the  developmentof  the  powerof  selection  and 
arrangement.  This  is  seen  in  the  grouping  of  fruits  and  vegetables  for 
object  drawing,  in  the  adaptation  of  units  to  space  in  the  selection  of 
suitable  curves  to  modify  such  units,  and,  lastly,  in  the  use  of  natural 
forms  by  seeking  for  the  type  form,  deciding  which  type  form  i§  best 
adapted  to  the  space  and  rejecting  details  that  interfere  with  the  con- 
ception of  this  form  as  adapted. 

The  child  should  be  early  led  to  apply  the  law  of  selection  to  what 
lie  does,  which  is  discrimination  between  the  principal  or  the  essential 
and  the  subordinate  or  the  non  essential.  The  artisan,  the  artist,  and 
the  author  alike  must,  to  succeed,  skilfully  apply  the  law  of  selection. 
It  distinguishes  between  the  necessary  and  the  accidental,  between  the 
basal  elements  and  those  that  are  ornamental,  auxiliary,  or  comple- 
mentary. The  beginning  of  power  to  select  appropriately  marks  the 
birth  of  the  artistic  sense.  Its  correlated  applications  are  the  begin- 
nings of  judgment  in  other  affairs. 

In  the  four  remaining  years  of  the  grades  below  the  high  school  this 
work  is  continued  without  interruption,  thus  securing,  in  the  words  of 
Superintendent  Powell,  "the  unity  of  our  manual  training  from  the 
first  primary  grade  through  and  including  {he  tool  laboratories.'' 

Principal  F,  R.  Lane,  of  the  Washington  central  high  school,  writes 
as  follows  concerning  the  status  of  manual  training  in  his  department 
for  the  year  ending  June  30, 1891: 

Number  of  pupils — first  year,  108;  second  year,  44;  third  year,  30; 
time,  two  hours  a  week.  The  plan  followed  in  the  high  school  manual 
training  work  is  to  supplement  the  course  of  joint  making,  cari)entry, 
and  cabinetmaking  of  the  seventh  and  eighth  grades  of  the  grammar 
schools  by  a  course  of  draughting  and  wood  turning  in  the  £st  year; 
iron  and  steel  turning,  forging,  and  draughting  in  the  second  year;  chip- 
ping and  filing,  machine  construction,  and  draughting  in  the  third  year. 

Manual  training  has  been  instituted,  with  signal  success,  also  in  the 
colored  schools  of  the  district.  Mr.  J.  H.  HiU,  director  of  manual 
training,  reports  that  during  the  year  ending  June  30, 1891,  the  number 
of  pupils  in  the  colored  manual  training  school  was  006 — ^88  in  the  metal 
shop  and  51S  in  the  three  carpenter  shops.    He  says: 

The  course  of  instruction  in  this  work  has  been  followed  as  hereto- 
fore, beginning  by  squaring  and  trimming  a  piece  of  lumber  3  inches 
wide,  J  of  an  inch  thick,  and  8  inches  long,  mortising  and  tenoning, 
dovetailing  and  inlaying,  moulding  by  hand  O.  G.  ciown.  O.  G.  and  fillet, 
cove  and  round,  cove  and  half-round,  and  nosing.  The  lessons  included 
instructions  on  the  nature  and  use  of  tools;  instruction  and  practice 
in  shop  drawing;  elementary  work  with  planC;  chisel^  and  saw;  different 
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kindsof  joints,  timber,  splices,  cross  jointH,  mortise  and  tenon,  rnita^ 
and  frame  work;  different  kinds  of  joints nsed  in  cabinetmaking,  li^ltt 
cabinet  work;  examples  in  building  framing,  roof  trusses,  and  makiug 
small  articles  of  furniture. 

A  conrse  in  wood  turning  extended  throngha  i>art  of  tbe  second  and 
third  year's  work.  The  lessons  comprised — first,  nature  and  use  of 
lathe  and  tools,  i)lain  and  straight  turning,  caliper  work  to  diflerent 
diameters  and  lengths,  simple  and  compound  curves,  screw  plates  and 
chnck  work,  hollow  and  spherical  turning;  second,  a  variety  of  ex- 
amples of  whole  and  split  patent  core  work,  giving  the  pupils  practice 
in  fomnng  irregular  shax)es  in  wood  with  lathe  and  carving  tools,  as 
well  as  familiarity  with  the  nature  and  use  of  patterns  for  moulding. 

The  metal  shop  contains  six  forges  and  five  lathes.  The  first  lest^ons 
are  given  in  forgo  work,  welding,  and  the  making  of  iron  books,  hasps, 
and  Qtai)les;  hardening  and  tempering  of  steel,  vise  work,  chipping 
and  filing  in  vise  benches,  instruction  on  lathe  and  drill  chucks,  driQ 
reamers,  taps  and  dies,  gauges,  files,  cutting  tools,  and  sx>^cial  appli- 
ances for  machinery,  mooldiug  and  casting  in  soft  metal. 

Lectures  were  also  given  during  tbe  year  on  various  subjects  con- 
nected with  machine  work  in  metal,  such  as  forms,  constructions,  use 
of  machines  and  cutting  tools,  gearing,  gange,  screw  threads.  Some 
pieces  of  construction  work  were  given  to  the  classes.  All  drawingK, 
with  dimensions  required,  were  put  on  the  blackboard  and  then  copied 
on  paper  by  the  pupils;  thus  each  one  works  from  bis  own  drawing. 
This  was  supplemented  wherever  necessary  by  the  actual  construction 
of  the  lesson  by  the  teacher  before  the  class  and  by  inspection  and 
direction  at  the  bench. 

During  the  same  year  567  pupils  were  enrolled  in  the  cooking  classes 
of  the  colored  schools.  Of  this  numbw  265  were  from  the  seventh 
grade,  194  from  the  eighth  grade,  and  108  firom  tbe  high  schooL  Girls 
in  the  grades  from  the  third  to  the  sixth,  inclusive,  are  thoroughly  taught 
in  the  art  of  needlework,  as  in  the  same  grades  of  the  white  schools.  • 

Summing  up  the  advantages  of  manual  instruction  Superintendent 
Powell  says  the  course  "  complements  or  supplements  other  studies  of 
the  school  course  in  such  ways  as  to  be  most  valuable  as  auxiliary  to 
them." 
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CHAPTER  XII 

MAHITAL  TBAIBIHG  DT  COHJUnCTIOH  WITH  BOOK  WOSK. 

Macli  has  been  said  by  the  friends  of  manual  and  trade  training  rel- 
ative to  the  proportionate  time  which  can  be  advantageously  expended 
in  such  training  in  conjunction  with  academic  work.  The  ardent  friends 
of  industrial  education,  using  the  term  broadly,  insist  upon  it  that,  with 
a  reasonable  time  devoted  to  manual  training  or  trade  instruction,  there 
is  not  only  no  loss  in  book  work,  but  a  positive  gain,  both  in  amoun|; 
and  in  comprehension  of  what  is  studied^  that  a  student  workman  has 
Lis  mental  faculties  sharpened  by  his  hand  work,  and  that  he  compre- 
hends all  the  more  quickly  the  principles  of  mathematics,  for  instance, 
through  his  training  in  physical  and  mechanical  directions.  Largely 
these  views  are  matters  of  opinion^  so  in  this  investigation  relating  to 
industrial  education  an  effort  was  made  to  secure  some  positive  infor- 
mation upon  so  interesting  a  feature  of  the  question.  Little  was  accom- 
plished, of  course,  but  yet  enough  to  indicate  most  conclusively  the  real 
facts  or  the  real  conclusions  which  may  be  arrived  at  by  those  studying 
the  subject.  To  secure  this  information  Dr.  Henry  H.  Belfleld,  director 
of  the  Chicago  Manual  Training  School,  who  was  about  visiting  Europe 
in  the  interest  of  his  school,  was  invited  to  study  the  subject  of  this 
chapter.  His  instructions,  contained  in  a  letter  of  November  9,  1801, 
were  to  secure  fact^  which  would  "show  whether  joint  training,  mental 
and  manual,  enables  the  student  to  become  as  proficient  as  others,  or 
more  proficient,  as  the  case  may  be,  in  tho  ordinary  academic  studies 
of  a  school  equal  to  the  grade  of  our  American  high  school."  He  was 
urged  to  make  diligent  inquiry  whether  evidence  on  this  point  existed, 
and  if  so,  to  secure  it.  On  his  return  from  Europe  Dr.  Belfield,  under 
date  of  May  7, 1892,  submitted  the  following  report: 

Without  attempting  a  description  of  the  educational  systems  of 
Europe,  or  even  of  the  European  technical  schools,  either  of  which 
would  throw  considerable  light  on  the  difficulties  attending  such  an 
investigation,  I  may  say,  briefly,  that  I  was  met  at  the  outset  with 
such  facts  as  these  : 

The  English  board  schools,  which  are  closely  analogous  to  our  public 
schools,  include  no  such  schools  as  our  American  high  schools,  since 
they  provide  instruction  for  boys  and  girls  through  what  are  called  the 
"  seven  standards,"  which  correspond  in  general  with  the  eight  grades 
of  our  primary  and  grammar  schools,  and  nothing  beyond  of  any  con- 
sequence; that  is,  the  instruction  stops  where  our  high  schools  begin. 
The  seventh  standard,  the  highest  grade,  is  completed  by  the  pupils  at 
an  age  too  immature  for  secondary,  or  high  school,  instruction.    To 

601 


602        REPORT  OF  THE  COMMISSIONER  OF  LABOR, 

quote  the  words  of  Mr.  H.  J.  Gibbs,  an  official  of  the  educational  depart 
ment  of  the  English  government,  "At  12  years  of  age  the  school 
life  of  most  of  the  children  is  over."  I  was  therefore  obliged  to  look 
for  papils  corresponding  in  grade  to  the  American  high  school  pupil 
in  such  schools  as  the  merchant  tailors',  Saint  Paul's,  and  Christ's  Hos- 
pital, in  which  there  is  no  manual  training  or  shop  work  of  any  kind, 
and  in  the  Polytechnic,  the  People's  Palace,  and  the  goldsmiths'  school 
of  London,  the  Liverpool  School  of  Science  and  Technology,  and  the 
technical  institute  of  Manchester.  The  five  schools  last  named  aud  a 
few  others  like  them  possess  >vell  equipi)ed  shops  for  pupils'  use;  but 
the  conditions  are  generally  very  different  from  those  existing  in  the 
American  manual  training  schools.  In  tlie  latter  the  tool  insttuctiouis 
given  for  the  purpose  of  general  culture,  and  the  teacihing  of  any  par- 
ticular trade  or  trades  carefully  avoided.  In  the  English  schools,  on 
the  contrary,  the  shop  instruction  is  avowedly  trade  teaching,  the  ^ 
pupils  generally  being  youths  who  are  serving  apprenticeships  and 
young  men  already  working  at  their  trades  and  who  attend  the  schools 
in  order  to  obtain  greater  technical  skill  in  their  chosen  trades.  This 
statement  is  es])ecially  tiue  of  the  evening  classes  which  constitnt^ 
the  large  miyority  of  the  pupils  attending  these  schools.  However, 
manual  training  has  been  introduced  into  some  of  the  seven  standards, 
and  I  am  able  to  present  you  some  very  striking  testimony  from  these 
grades  of  pupils  in  the  general  line  of  your  instructions. 

On  the  continent  I  found  conditions  resembling  those  in  England 
moi*e  than  the  conditions  in  our  own  country,  yet  diflferent  from  both. 
While  the  greater  part  of  tool  instruction  is  in  the  direct  line  of  trade 
teaching,  1  found  some  shop  work  with  an  educational  motive.  For 
instance,  in  the  communal  school  in  the  rue  TourneTort,  Paris,  the  man- 
ual training  is  of  this  character;  but  the  boys  are  less  than  13  years 
of  age,  and  the  studies  are  what  we  would  call  primary  and  grammar 
school  studies. 

Asa  typical  French  trade  school  I  would  mention  the  jScoIe  Munid- 
pale  Diderot,  in  which  the  pupils  are  about  the  age  of  American  high 
school  xHipils.  Here  the  boys  work  four  and  a  half  hours  daily  in  the 
shops  for  the  first  two  years,  and  devote  four  hours  daily  to  academic 
work.  I  could  not  obtain  any  evidence  of  the  character  desired  by 
you  concerning  this  school,  but  I  have  abundant  reason  for  believing 
that  the  amount  of  academic  work  done  by  the  pupils  of  this  school, 
whose  time  is  so  largely  occupied  by  shoj)  work,  can  not  possibly  equal 
that  done  by  boys  of  the  same  age  who  can  devote  all  their  time  to  study. 
Another  typical  school  is  the  £cole  Centrale  for  civil  and  mechani 
cal  engijieering  and  elementary  architecture.  The  students  are  from 
18  to  21  jears  of  age.  The  school  is  provided  with  excellent  chemical 
and  physical  laboratories,  but  no  shops. 

The  school  for  mechanical  engineers  in  the  Technikum  at  Winter- 
thur,  near  Zurich,  is  designed  for  the  education  of  foremen  and  super- 
intendents of  machine  shops.  It  demands  a  three  years'  apprenticeship 
in  a  machine  shop,  or  its  equivalent,  before  entrance.  This  has  ren- 
dered its  entering  classes  18  or  19  years  of  age.  To  provide  an  oppor- 
tunity for  this  preliminary  apprenticeship,  and  at  the  same  time  to 
enable  the  boys  to  continue  their  studies,  and  thus  reduce  the  age  of 
entering,  a  school  corresponding  very  closely  to  the  American  manual 
training  school  was  established  Ibur  years  ago  in  Winterthur,  To  this 
school  boys  are  admitted  at  14  years  of  age,  and  work  five  hours  daily 
in  the  shop  and  one  hour  daily  in  the  drawing  room.  Here,  again,  the 
time  devoted  to  shop  work  is  more  than  double  that  given  to  shop  work 
in  the  Anicrican  manual  trammg  ^vi\\oo\.    kxi^W\fc\  important  feature 
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in  -which  it  differs  from  the  American  school  is  this,  that  the  shop  is  a 
maniifEicturing  estahhshmeiit,  its  output  being  articles  designed  for 
sale.  This  is  diametrically  opposed  to  the  American  idea  which  seeks 
mental  development  by  a  series  of  carefully  graded  exercises^  and 
scrnpnlouBly  avoids  the  manufacture  of  salable  articles,  as  calculated 
to  secure  technical  skill  merely. 

The  mf^nificent  technical  high  school  of  Berlin  also  demands  a  pre- 
liminary apprenticeship.  As  a  result  its  students  are  older  than  those 
in  similar  American  schools.  A  graduate  of  an  American  manual  train- 
iDg  seliool,  whom  I  met  in  Berlin,  was  admitted  to  the  second  semester 
of  the  first  year  of  the  Berlin  technical  school  on  the  basis  of  the  work 
done  in  the  American  school.  He  was  several  years  younger  than  the 
youngest  of  his  German  classmates,  since  he  had  combined  his  shop 
instruction  with  his  academic  preparation.  That  this  j^ouug  man  could 
enter  the  Berlin  technical  high  school  several  years  younger  than  his 
classmates  and  half  a  year  in  advance,  and  maintain  a  gowi  standing, 
seems  to  indicate  that  he  had  done  essentially  the  same  work  as  that 
done  by  his  mates  in  two  or  three  years  less  time. 

The  conclusion  which  I  have  drawn  from  all  the  facts  that  I  was  able 
to  collect  is  this:  That  the  combination  of  mental  and  manual  work 
does  not  diminish  the  amount  of  purely  academic  work  done,  provided 
the  manual  work  is  held  properly  in  abeyance.  What  the  proper 
amount  of  manual  work  may  be  will  depend  on  several  circumstances, 
and  may,  perhaps,  be  inferred  from  the  facts  given  below.  These  facts 
will  certainly  justify  one  or  two  hours  per  day,  according  to  the  age  of 
the  pupils  and  the  character  of  the  work.  The  statement  just  made  is 
based  principally  on  the  experience  of  schools  lower  in  grade  than  the 
American  high  school,  for  the  reasons  Already  given.  The  following 
are  some  of  the  typical  facts  which  have  led  me  to  this  conclusion : 

Liverpool. — ^My  authority  for  the  following  statements  in  regard 
to  the  Liverpool  schools  is  Mr,  0.  Foster,  a  government  inspector  of 
schools,  w^ho  kindly  submitted  to  be  interviewed. 

Two  yi'ars  ago  the  school  board  introduced  hand  tool  work  in  wood 
into  several  schools  as  an  experiment.  The  exx>eriment  succeeded  so 
well  that  this  work  is  now  compulsory  in  all  Liverpool  schools  for  boys 
under  the  control  of  the  school  board.  The  instruction  is  wholly  peda- 
gogic, the  pupil  making  simple  exercises  to  his  own  drawings.  No 
trade  is  taught.  The  amount  of  academic  work  done  has  not  been 
decreased  by  the  introduction  of  drawing  and  tool  work.  There  is  an 
evident  develoi)ment  of  mental  strength,  traceable  directly  to  the 
manual  work;  discipline  is  easier,  and  the  boys  are  more  interested  in 
their  school  work.  The  inspector  appointed  by  the  imi)erial  govern- 
ment examines  the  drawings  and  wood  work  as  well  as  the  aciulemic 
work.  (This  is  true  of  Liverpool  and  Manchester  schools,  and  ])erhaps 
a  few  others,  but  is  not  general  throughout  the  United  Kingdom.  I 
was  informed  by  several  of  the  government  oihcials  in  Loudon  that 
the  northern  cities  were  in  advance  of  others  in  this  style  of  school 
work.)  During  the  time  in  which  this  wood  work  was  x)ractised  in 
some  of  the  Liverpool  schools  and  not  in  others  the  schools  having  the 
tool  work  passed  "  at  least  as  good  examinations"  as  those  which  did 
not  have  it.  I  regret  that  I  can  not  state  positively  the  number  ol 
hours  per  week  given  to  shop  work  in  these  boys'  schools. 

For  many  years  sewing  has  been  taught  in  the  girls'  schools  in  Liver- 
pool; a  few  years  ago  cooking  was  added,  and  now  four  and  one-half 
houi-8  i)er  week  are  given  to  these  two  subjects,  viz.,  sewing  (including 
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dressmaking  in  the  higher  grades)  and  cooking.    The  academic  work 
has  lately  been  increased  and  a  higher  standard  of  scholarship  secured. 

Manchester, — The  secretary  of  the  Manchester  technical  institute,  Mr. 
J.  H.  Reynolds,  is  my  authority  for  statements  concerning  the  institute 
which  is  equii)ped  with  carpenter  shop,  forge  room,  foundery  (for  lead 
castings),  machiue  shop,  plumbing  shop,  drawing  and  clay  modelliog 
rooms,  and  a  very  fine  and  complete  weaving  outfit.  Most  of  the 
students  are  young  men  who  work  during  the  day  and  attend  the 
institute  in  the  evening  only.  There  is,  however,  a  class  of  about  forty 
boys,  from  14  to  15  years  of  age,  who  are  day  pupils,  and  who  take 
wood  work  and  drawing  in  addition  to  the  regular  academic  work.  Mr. 
Reynolds  is  positive,  not  only  that  the  shop  work  has  a  pedagogic  value, 
but  that  it  stimulates  to  more  and  better  academic  work. 

I  visited  the  Cheatham  Hospital  and  Libraj-y,  a  "  blue  coat"  school, 
limited  to  100  boys  from  8  to  14  years  of  age,  who  are  instructed  in  the 
usual  studies,  with  di*awing  and  wood  work  added.  The  head  master, 
Mr.  Brown,  informed  me  that  before  the  introduction  of  manual  train- 
ing 93  percent,  of  his  candidates  passed  the  government  examination, 
but  that  since  the  introduction  of  manual  training  not  a  candidate  had 
failed.  He  is  enthusiastically  in  favor  of  manual  training  as  a  help  to 
mental  discipline. 

London. — No  report,  however  brief,  on  education  in  London  would  be 
complete  witliout  at  least  a  reference  to  *he  Polytechnic,  the  People-s 
Palace,  and  their  young  rival,  the  goldsmiths'  school,  at  Kew  Cross, 
These  three  schools  are  equipped  with  shops.  The  majority  of  the  stu- 
dents are  in  the  evening  classes,  but  the  work  is  of  such  a  character 
that  it  does  not  throw  any  light  on  the  question  under  consideration. 

Board  schools, — In  the  year  1886  the  experiment  of  teaching  wood 
work  was  made  in  six  rooms  in  the  board  schools  of  London.  Tliis 
experiment  was  so  sucx^essful  that  instruction  in  wood  work  is  now 
given,  or  soon  will  be,  in  all  the  420  schools  in  London.  Boys  who 
liave  had  instruction  in  carpentry  have  passed  equally  well  in  their 
other  studies  with  those  who  have  confined  theii*  attention  to  the  usual 
branches.  My  authority  here  is  Sir  Philip  Magnus,  from  whom,  as  well 
as  from  Sir  Philip  Cundliffe  Owen,  Mr.  Gilbert  Redgrave,  and  Mr. 
Henry  J.  Gibbs,  I  received  the  most  courteous  treatment. 

Mr.  Baxter,  in  charge  of  wood  work  in  the  London  board  schools, 
informed  me  that  1,(K)0  teachers  are  now  receiving  instruction  in  wood 
work  and  3,000  in  cardboard,  clay  modelling,  etc.,  in  London,  prepara- 
tory to  teaching  those  subjects,  and  that  a  similar  condition  exists 
throughout  England.  Mr.  Baxter  and  Mr.  Charles  Woods,  his  assist- 
ant, were  both  emphatic  in  stating  as  a  result  of  the  experiment  in 
London  that  the  wood  work  does  not  diminish  the  amount  of  academic 
work,  and  that  it  has  an  educational  value  of  its  own.  They  gave  sev- 
eral instances  of  head  masters  of  London  schools  who  had  at  first 
violently  opposed  the  introduction  of  woodwork  into  their  respective 
schools,  but  who  became  its  firm  friends  on  witnessing  its  beneficial 
eflects. 

The  jealous  care  with  which  an  English  head  master  guards  the  cur- 
riculum of  his  school  and  the  energy  with  which  he  instinctively  resists 
the  introduction  of  any  subject  having  a  tendency  to  reduce  the  exam- 
ination averages  of  his  pupils  are  apparent  when  it  is  remembered  that 
the  amount  of  government  money— the  "grant"  as  it  is  called— 
depends  upon  his  pupils'  '*  marks  "  in  the  government  examinations.  It 
IS  axommon  occuirence  to  hear  English  teachers  boast  of  the  " earn- 
ing   capacity  of  particular  pupils  or  classes.    The  People's  Palace 
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cliarges  donble  fees  to  pupils  who  do  not  earn  government  grants. 
That  the  EnglivSh  schoolmaster,  therefore,  should  consider  the  time 
taken  from  arithmetic  and  grammar,  which  are  money  earning  stndics, 
"to  be  given  to  tool  work,  which  is  not  yet  a  money  earning  subject,  as 
so  much  time  wasted  was  most  natural;  that  after  a  fair  trial  be  should 
^welcome  the  tool  work  as  beneficial  is  positive  proof  that,  in  his  opin- 
ion, the  tool  work  has  not  lowered  his  pupils'  examination  averages — 
in  other  words,  that  the  pupils  accomplish  as  much  academic  work,  at 
least,  with  the  tool  work  as  without  it. 

One  of  the  most  interesting  schools  visited  was  a  trade  school  in 
Yienna.  of  which  Herr  Exner  is  the  director.  This  school  is  peculiar  in 
having  larger  day  than  night  classes.  It  is  doing  much  admirable  work, 
and  its  graduates  find  ready  employment  at  good  wages.  Of  their  eight 
hours  it43  students  spend  four  in  the  shop.  Dr.  Exner,  who  is  also  a 
member  of  the  Austrian  parliament,  and  a  man  of  eminent  ability  and 
great  influence,  maintains  that  four  hours  of  shop  work  and  four  hcfurs 
of  study  make  a  stronger  man  than  eight  hours  of  study,  but  that  the 
time  thus  taken  from  study  necessarily  reduces  the  amount  of  academic 
work  done  by  his  students.  And  this  is,  I  think,  in  accord  with  the 
experience  of  all  who  have  had  to  do  with  schools  in  which  the  manual 
work  occupies  so  large  a  part  of  the  student's  time.  But  it  is  also  the 
opinion  of  those  with  whom  I  have  come  in  contact,  who  have  been 
connected  with  schools  in  which  the  time  given  to  tool  work  is  consid- 
erably less,  that  a  moderate  amount  of  manual  training  not  only  does 
not  reduce  the  academic  work  done,  but  that  it  stimulates  tlie  student 
to  greater  eflPort  and  more  successful  study.  This  statement  is  true  in 
regard  to  every  city  in  which  I  found  the  conditions  permitting  a  com- 
parison to  be  made.  In  most  of  the  cities- visited,  however,  the  absence 
of  manual  training,  or  the  great  attention  devoted  to  it,  rendered  it  im- 
possible for  me  to  draw  any  conclusions  on  the  subject  in  hand. 

On  receiving  the  foregoing  statement  from  Dr.  Belfield  it  was  deemed 
best  to  pursue  the  same  line  of  inquiry,  but  on  a  more  clearly  defined 
basis,  in  this  country,  and  after  a  conference  with  him  by  the  Commis- 
sioner of  Labor  he  was  urged  to  undertake  the  inquiry  through  corre- 
spondence. Dr.  Belfield  was  so  well  known  to  all  the  principals  of  man- 
ual training  schools  and  the  presidents  of  technological  institutions  in 
this  country  that  he  seemed,  with  his  recent  experience  in  Europe,  to 
be  well  equipped  for  the  study.  In  order  to  carry  thi^  inquiry  on  sys- 
tematically Dr.  Belfield  issued  a  circular,  of  which  the  following  is  a 


copy: 


Chicago,  May  30^  1892. 


Dear  Sib:  At  the  request  of  the  Hon.  Carroll  D.  Wright,  United 
States  Commissioner  of  Labor,  I  am  endeavoring  to  collect  some  data 
from  the  manual  training  schools  of  this  country,  on  the  relation  of 
manual  to  academic  work.  You  will  greatly  oblige  by  mailing  me 
answers  to  the  following  queries  concerning  your  institution. 
Very  respectfully, 

Director  of  the  Chicago  Mantuil  Training  School. 

1.  How  many  hours  per  day,  or  per  week,  are  given  by  each  pupil  to 
shop  work  (excluding  drawing)! 
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2.  How  many  bours  to  drawing! 

3.  What  is  the  character  of  the  shop  work  for  bc^s?    For  girls! 

4.  Is  shop  work  corapolsory  on  all  pnpils! 

5.  What  is  the  effect  of  shop  work  on  the  amotmt  and  character  of 
the  pupirs  academic  work:  1.  In  mathematics!  2.  In  science!  3, 
In  literature!    4.  In  geueral! 

I  wish  to  know  whetlier  the  pupil  who  takes  manual  training,  in  addition  toth« 
ro<^ilar  academic  work,  does  as  macU  academic  work,  and  does  it  as  well,  as  ths 
pupil  who  lias  the  academic  work  only. 

6.  Do  you  perceive  an-y  effect  of  shop  work  on  the  mind  or  character 
of  the  pupil  different  from  the  effect  of  the  academic  work  !  If  so,  wliat! 
and  how  much! 

7.  What  is  the  maximum  time  which,  in  your  judgment,  can  be 
devoted  to  shop  work  without  injury  to  academic  work! 

9.  To  what  grade  of  pupils  (prhnary,  grammar,  or  high  school)  do 
the  answers  to  the  foregoing  questions  refer! 
9.  Kindly  add  whatever  remarks  you  may  think  pertinent. 

The  results  of  Dr.  Belfield^s  inquiry  are  best  stated  by  himself  in  a 
report  made  to  the  Department  under  date  of  October  13, 1892,  as 
follows: 

I  have  the  honor  to  submit  the  following  report  in  accordance  witb 
your  instructions  given  in  May  last.    It  was  your  wish  that  I  should 
ascertain  the  effect  on  academic  studies  of  the  manual  work  of  tbe 
character  usually  prescribed  in  schools  known  as  mamial  traiDiug 
schools,  particularly  whether  the  addition  of  such  hand  work  to  the 
usual  curriculum  interferes  with  the  progress  of  the  pupil  in  his  ordiuary 
studies.    In  furtherance  of  tliis  object  I  prei>ared  a  circular  (copy  of 
whicli  is  enclosed)  and  sent  it  to  the  presidents  of  tec^hnologieal  schools, 
universities  having  engineering  departments,  to  city  sui>erintendeuts 
of  public  schools  in  which  nianutil   training  exists,  and   to  princi- 
pals and  directors  of  manual  training  schools   and   of  high  schocjh 
including  manual  training  in  their  work.    In  order  to  secure  unbiased 
reports  I  addressed  the  circular,  whenever  possible,  not  to  the  person 
immediately  in  charge  of  the  manual  training,  but  to  some  officiiil  of 
superior  rank,  whose  position  enabled  him  to  perceive  more  clearly  and 
to  judge  more  dispassionately  the  eflect  of  manual  training  on  the 
other  studies.    For  instance,  I  addressed  a  circular,  not  to  the  princi- 
pal of  the  Philadelphia  Manual  Training  School,  but  to  the  superintend- 
ent of  the  Philadelphia  public  schools;  and  this  expedient  will  cxpliiin 
tlic  absence  from  this  reportof  comnmnications  from  several  men  engaged 
in  tins  department  of  education.    In  some  cases,  however,  my  ciicular 
was  referred  to,  and  answered  by,  the  teacher  directly  in  charge  of  the 
manual  training  de])artment. 

The  circular  was  prepared  specially  for  schoolsof  grammar  and  high 
school  grade,  in  which  manual  training  is  usually  added  to  the  regnliU" 
academic  curriculum.  It  was,  however,  as  has  been  stated,  sent  to 
technological  schools,  also,  although  it  was  well  understood  by  the 
writer  that  some  of  the  inquiries  were  not  pertinent  to  the  work  done 
in  such  institutions,  in  order  to  make  the  results  of  my  investigations 
as  broad  as  possible. 

To  the  circulars  sent  forty-two  rephes  were  received,  the  tabulated 
results  of  which  are  given  on  separate  sheets  which  accompany  this 
letter.  Your  attention  is  invited  especially  to  the  replies  to  questions 
numbered  5  and  6,  as  embodying  the  information  particvilaily  desired 
by  you. 
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The  general  testimony  of  the  replies  is  that  pnpils  taking  maniial 
braining  as  a  part  of  tbeir  school  work,  in  the  regular  school  hours, 
accomplish  as  much  academic  work  as,  or  more  than,  those  pupils  who 
devote  the  same  number  of  hours  to  school  work  without  the  manual 
training.  While  a  few  of,  the  officials  reporting  are  unable  to  say 
more  than  that  they  perceive  no  reduction  in  the  quantity  or  quality  of 
academic  work  done,  the  large  majority  reportmore  and  betteracademic 
work  when  the  hand  work  is  added.  It  is  noticeable  that  as  a  general 
rule  the  larger  the  amount  of  time  given  to  manual  training  the  more 
marked  are  the  beneficial  results. 

The  testimony  in  regard  to  the  comparative  quantity  and  quality  of 
academic  work  done  by  those  who  do,  and  those  who  do  not,  take  the 
hand  work  is,  I  think,  most  valuable  when  given  by  those  reporting 
from  schools  in  which  the  hand  work  is  optional.  In  such  schools, 
where  each  class  is  composed  of  pupils,  some  of  whom  take  the  manual 
training  and  some  not,  but  to  all  of  whom  the  same  lessons  in  academic 
work  are  assigned,  the  opportunity  for  comparison  is  remarkably  good. 
Such  a  school  as  the  Toledo  high  school  affords  the  opportunity,  and 
the  present  superintendent  of  the  Toledo  schools,  who  makes  the  report, 
has  had  unusual  facilities  for  studying  this  matter,  since  he  was  the 
principal  of  the  Toledo  high  school  when  manual  training  was  added 
to  its  course.  His  remarks,  as  well  as  those  of  Dr.  Woodward  of 
8aint  Louis,  Mr.  Eichards  of  the  Pratt  Institute,  Mr.  Stan  wood  of  Cin- 
cinnati, and  President  Fetterolf  of  Girard  College,  and  others,  are 
worthy  of  attention,  coming  from  careful  observers  who  have  given 
years  to  the  study  of  the  subject. 

The  reports  from  the  schools  are  arranged  in  the  alphabetical  order 
of  states,  the  grammar  and  high  schools  in  one  class,  the  universities 
and  technological  schools  in  another. 

The  results  of  Dr.  Belfield's  inquiries,  presented  in  tabular  form,  ag 
indicated  in  the  report  just  given,  are  of  great  value.  The  testimony 
is  universal  from  the  leading  training  schools  in  this  country  as  to  the 
time  which  can  be  devoted  to  shop  work  without  injury  to  academic 
work,  and  upon  the  effect  of  manual  training  on  the  amount  and  char- 
acter of  the  pupiPs  academic  work  in  various  directions.  These  results 
are  shown  in  the  following  tabulated  statement: 


1 
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If  ANUAL  TRADOXQ  IN  GRAMMAR  AJND  HIGH  SCHOOLS. 


Mar. 

Eln- 

ul 

DDro* 

ber. 


Name  of  institation. 


3 


5 
6 


8 


10 


11 


12 

13 
14 

15 
16 


Cogirwell  Polytechnic  Col- 
lege, San  Francisco,  Cali- 
fornia. 


Public  flchoolfi,  "Wn»hlng- 
ton,  Dintrict  of  Columbia. 

Atlanta  University,  Atlan- 
ta, Georgia. 


English  high  and  manual 
training  school,  Chicago, 
Illinois. 


Grammar  schoola,  Cliicago, 
Illinois. 

Cliicago  Manual  Trnining 
Schuol,  Chicago,  Illinois. 


Hiffh   school,  La  Grange, 
Illinois. 


Manual    training    school, 
Moline,  Illinois. 

Manual  trainiTig  high  school, 
Louisville,  ^ntucky. 


Baltimore  Manual  Training 
Si'.hool,  Baltimore,  Mary- 
land. 


McDonogh  School,  McDon- 
ogh,  .^^yland. 


High    school,    Springfield, 
Massachusetts. 


Public  schools,   Walthara, 
Ma.si»achnsc-tts. 

Public  schooN,  Winchester, 
Massachusetts. 


High  school,  Minneapolis, 
Minnesota. 

High  school,   Saint  Paul, 
Minnesota. 


Name  and  official  title 
of  person  reporting. 


Elisha  Brooks,  princi- 
pal. 


TV.  B.  PoM-ell,  super- 
intendent. 

Horace  Uumstcad, 
president. 


Albert   G.  Lone,  su- 
perintendent. 


Albert  G.   Lane,  su- 
perintendent. 

Henry  H.  Bolfield,  di- 
rector. 


Henry  "W.  Thui'ston, 
principal. 


O.  Curtis  Wicks,  in- 
structor in  manual 
work. 

H.F.A.  Kleinschmidt, 
principal. 


A.  Newton  Ebangh, 
professor  of  higher 
mathematics. 


Duncan  C.Lylc,  prin- 
cipal. 


Charles  Jacobus,  sn- 
p<;rvi8or  of  manual 
training. 


tendon  t. 


-,  supenn- 


£.  Hunt,  superintend- 
ent. 


John   Morris,   super- 
visor. 

Albert  A.Gordon, Jr., 
Buperx'isor. 


Hoiira  per  week 
in— 


Shop 
work. 


7» 

2 

71 


10 

2 

10 


2| 
10 


elO 


8  too 


7| 

4 

2 

Of 

6 


a  Below  high  school. 

b  In  a  reguUf  manual  training  school. 


I>r»w- 
ing. 


n 

2 

H 


U 


n 


3 


3i 


Character  of  ibop 
work  for- 


Boyt. 


Carpentry, 
taming, 
forging. 


Wood.met- 
al. 

Bench, 
lathe, 
forgo,  me- 
chanical 
drawing. 

Wood, 

forge, 

foundoiy, 

machine 

shop. 
Wood.... 


Woo<l, 

fi)undery, 

forgt\ 

niachina 

shop. 
Wood.... 


Wood 


3* 
2* 


Wood, 

fouiMlery, 

forge, 

machine 

shop, 

ftlicet 

metal. 
Wo<jd, 

forge, 

m.ichine 

sh<»p, 

sheet 

metal. 
Wood. 

moulding, 

printing. 


Wood, 

forge, 

funudery, 

machine 

shop. 
Wood, 

forge. 


Wood. 


Wood, 
metal. 

Wood, 
forge, 
machine 
shop. 


Girls. 


Modd 

lifigiCarr- 
lag. 


Sewing, 

ODOklOg. 

SewiDj, 

Isuodry, 
nvnioS' 


Can-tng, 
cooUi* 


I 
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Shop 
▼ork 
oom- 

toftlL 


rf... 


Effect  of  shop  work  on  thv— 


AjBonnt  and  cbimct«r  of  ac*- 
dexnic  work  in  matheniatics, 
science,  litwature,  and  in  gen- 
eral. 


id) 
Tea.. 


Yes.. 

Xo... 
Tee.. 

Ko... 

No... 
Tea.. 


Tea. 


No. 


No. 

No. 
No. 

No. 
No. 


Hakes  the  mind  brighter  and 
keener  in  mathematics  and  sci- 
ence. The  student  is  more  inter- 
ested in  the  general  work  of  the 
school. 

Just  the  same  and  Just  as  good . . . 


We  see  no  loss  accruing  to  the  ac^ 
adomic  work  either  in  quantity 
or  anality.  I  doubt  if  shop  vrork 
had  better  be  prolonged  far  into 
tho  higher  courses  where  time  is 
a  more  important  element. 

All  being  required  to  take  the 
AiU  course  we  can  not  compare. 


Intensifies  interest  in  all  work, 
.  and  does  academic  work  as  well. 

In  mathematics  and  science  more 
and  better  work  :  in  literature 
less.  The  general  average  more 
and  better. 

No  effect.  No  academic  work  is 
omitted  for  sake  of  manual 
training. 


School  open  too  short  a  time  to 
notice  .effect. 

The  school  is  now.  As  much  ac- 
ademic work,  and  as  well  done, 
as  in  other  bigh  schools. 


More  analytic  power.   Cultivates 

Sowers  of  observation.    Opcus 
eld  for  expression. 


The  pupil  who  takes  manual  train- 
ing in  addition  to  the  regular  ac- 
ademic work  dr^es  more  academ- 
ic work  and  does  it  better  than 
the  pupil  who  has  the  academic 
work  only. 

No  difference  perceptible;  fully 
equal  and  possibly  more 
earnestly  done. 


School  in  operation  one  year  only. 
Can  not  determine. 


Good  in  all. 


A  help  rather  than  a  hindcrance 


In  mathematics  and  science,  in- 
creased amount  and  higher 
eharacter. 


Mind  and  cbarao- 
ter  different  from 
the  effect  of  aca- 
demic ^ork. 


More  self-reliant. 
;No  suspicion  that 
work  Is  degrad- 
ing- 


I  can  not  honestiy 
say  that  I  see  it; 
yet  I  believe  it 
exists  and  is  a 
beneficial  effect. 

Not  ascertained. . . 


Develops  closer  ap- 
plication. 

Develops  the  will 
power    and    the 
Judgment     with 
much  earnestness 
and  readiness. 
Helps     self- con- 
trol and  adds  to 
interest  in  all 
work ;  increases 
enthusiasm. 
A  decided  effect  in 
dignitv  and  in- 
depenaenco. 
Makes  them  more 
self-reliant 


Cultivates  inde- 
I>endent  investi- 
gation. 


I  am  convinced  the 
effect  is  good. 


A  little  more  man- 
liness, good  judg- 
ment, and  a  bet- 
ter eye  for  busi- 
ness. 


More  thoughtful. . 


Yes.  Refers  to 
article  publish- 
ed. 

Yes.  The  mind 
is  broadened  and 
made  more  ca- 
pable of  under- 
standing a  logi- 
cal course  of 
reasoning. 

e  Five  in  lower  classes. 


Maximum  hours 
which  can  be  de- 
Toted  to  shop 
work  without  in- 
Jury  to  academio 
work. 


2  per  day. 


2  to  4  per  week 
1|  per  day 


10  per  week. 


2  per  week 


7|  to  10  per  week 


2  per  day 


1|  per  day . 
b  2  per  day 


10  per  week. 


10  per  week. 


7|  per  week . 


4  per  week . 


2  to  3  per  week . . , 

10  per  week 

7|  per  week 


Grade 

of  pupils 

referred  to. 


High  school. 


Three  upper 
grades  of 
grammar;  3 
classes  col- 
lege pre- 
paratory. 

High  school. 


Seventh  and 
eighth, . 
grammar. 

High  school. 


High  school. 

High  school. 
High  school. 


Ua» 

gin- 

al 

mm- 

ber. 


Upper  gram- 
mar and 
high  school. 


Grammar 
and  high 
school. 


High  school. 


Eighth  and 
nintb  gram- 
mar. 

Eighth  and 
nmth  gram- 
mar, and 
higli  school 

High  school. 


High  school. 


10 


U 


12 


II 
14 

IS 
It 
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MANTTAL  TRAnSTSQ  IK  GBAMMAJR  AlH)  HIGR  SCSOOLS-Costinued. 


Mar- 

^- 

num- 
ber. 


Name  af  institntion. 


Sftint  Loaie  Mannal  Train- 
ing School,  Saint  Louis, 
Missouri. 


Public    schooU,     Concord, 
Xc'«r  Haiupsliirc. 


Vtaa%  KBd  ofBcial  titl« 
of  penMH  reporting. 


a  M.  Woodward,  di- 
rector. 


L.  «r.  Bundlett,  snper- 
intendent 


,  Public  Hchoole,  Mont  Clair, 
JTew  fTcrsey. 


Public  scliools,  Orange,  New 
Jersey. 


Public    ncbools,  Tineland, 
Kew  Jersej'. 


C     Hiffh  School,  Albany,  New 
York. 


Public  Achools,  Jnmeatown, 
New  York. 


J*.  H.  Lo  vp,  clerk  board 
of  oducatioB. 


Usher  W.  Cntte,  su- 
pertntendent. 


J.  P.  Bennett,  superin- 
tendent. 


Oscar    D.    Robinson, 
principal. 


Houraperweek 


Character  of  iLop 
work  for~ 


Shtfp 

WOPK. 


Draw- 
ing. 


10 


Boy& 


Wood, 
fonndery, 
forge, 
n»aciiiue 
shop. 


Giiik 


Wood* . . . 


Rorillns    IL    Rogers, 
aujierhitctident. 


Ito3     Itoti 


U 


U 


W 


rood, 
naew. 


Sewing 


Wood. 


Wood. 


Wood. 


Wood 


Cooking, 
sewing, 
model- 

ling,  wood? 

caniug. 


Sewing 


Slold 


Sewing. 
etc. 
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hop 

Fork 

om- 

)ul- 

lory 

tail. 


res. 


Effect  of  shop  work  on  th»— 


\o. 


Lea. 


iTea.. 


^"0... 


Tea. 


io. 


Amonnt  asd  character  of 
deiuic  work  in  mathematioa, 
Bcience,  literature,  and  in  gen- 
eral. 


1.  The  introduction  does  not  lea- 
sen  the  oiuoant  of  luat  hematics; 
iteroatly  improves  the  quality. 
2.  rhe  same  la  true  of  the  work 
in  science.  11^  knowledge  of 
tools  and  principles  of  oooatruo- 
tion  is  invaluable  in  laboratory 
work.  a.  The  amount  of  lan- 
ffuage  and  literature  ia  less 
than  in  most  schools,  but  the 
quality  ia  hif(h.  4.  Shop  work 
helps  in  a  hieh  degree  to  give 
general  intelligence  and  inde* 
pendent  thought  and  action. 
In  a  word,  as  an  education 
which  develops  facxUty  and 
gives  power  and  a  taste  for 
more  education,  shop  work  as 
an  element  in  a  curriculum  haa 
positive  value. 


I  have  observed  no  appreciable 
difference.  I  think  all  work 
that  tends  to  develop  the  man- 
ual part  of  a  child's  organ iea* 
tiou  should  be  made  compul- 
sory, but  should  not  be  so  ar- 
ranged as  to  break  the  contt 
nuity  of  regular  school  work. 

Good 


Better  work  done  in  mathematics 
and  science;  no  special  differ- 
ence in  literature ;  an  excellent 
effect  in  general. 


1.  Not  marked.  2.  Helpful.  8. 
Xot  noted.  4.  It  has  drawn  at- 
tention from  this  work  hereto- 
fore, but  not  much  now. 

The  manual  training  pupil  does 
aa  much  work  (acaaemic)  and 
does  it  as  well  as  the  one  who 
haa  academic  work  only.  We 
are  agreed  that  the  influence  of 
manual  training  in  our  school 
is  good  in  every  respect,  men- 
tally, morally,  and  physically; 
and  we  know  that  in  many  in- 
stances it  has  great  influence 
in  giving  direcfion  to  the  fu- 
ture life  of  the  pupil. 

Generally  favorable 


Hind  and  oharae- 
terdi^fferent  tram 
the  effect  of  aca- 
demic work. 


The  effect  appears 
to  be  an  ann- 
sual  clearness 
in  concepts  in 
which  deflnite 
relations  and  ex- 
act limits  aro  nec- 
essary. Sound- 
ing phrases  are 
less  satisfactory, 
and  the  student 
is  not  content  to 
stop  short  of  a 
sound  anu  clear 
conclusion.  In 
our  higher  poly- 
technic work  (en- 
gineering) the 
graduates  of  the 
manual  training 
school  have  a 
high  reputation 
for  ability  to  at- 
tack new  prob- 
lems anddolnde- 
pendent  work. 
In  practical  af- 
fairs they  seem 
to  be  aule  to 
bear  an  unusual 
amount  of  re- 
sponsibility in 
directing  work. 
Pupils  arc  gener- 
ally more  accu- 
rate in  their 
school  work. 


Yes.  Seeauporin- 
tendon  t's  report. 


Pupils  observe 
moreclosely  and 
reason  from 
cause  to  effect. 
I  think  the  boys 
are  more  manly 
and  self-respect- 
ing in  conse- 
quence. 

It  cultivates  the 
habit  of  atten- 
tion and  in- 
creases careful- 
ness. 

Our  experience  is 
too  limited  for 
answer. 


In  some  cases  the 
work  begets 
an  interest  in 
school  which 
nothing  else  haa 
aecurod. 


Maxlmnm  honra 
which  can  be  d»- 
votcMl  to  ahop 
work  without  in- 
jury to  academic 
work. 


10  per  week. 


2  per  week. 


2  per  week. 


2  per  week. 


1  to  3  per  week 


Dependa  on  aca- 
deiiiio  course, 
and  many  other 
thinga. 


Grade 

of  pupils 

referred  to. 


High  Bohool. 


Primary, 
grammar, 
high 
school. 


Highest 
grammar 
grades 
and   high 
school. 


Grammar 
and    high 
school. 


High  school 


Grammar 
grades. 


i 


Mar- 
gin- 
al 
num- 
ber. 
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Mar- 
fin- 
al 
num- 
ber. 


Name  of  institution. 


Public  Hchools,  Newburgh, 
New  York- 


Pratt  Institute,  Brooklyn, 
New  York. 


Name  and  official  title 
of  person  reporting. 


Hours  per  week 
in— 


-,  superin- 


tendent. 


O.R.  Bichards,  direc- 
tor department  of 
science  and  tech- 
nology. 


Shop 
work. 


2to2| 


Draw- 
ing. 


Character  of  sbop 
work  for— 


Boys. 


Wood. 


Hto4f 


8 


Technical    School,   Cincin- 
nati, Ohio. 


J.  B.  Stanwood,  direc- 
tor. 


10 


\ 


Wood, 
founaery, 

forge, 
machine 
shop,  tin- 
smittt- 
ing. 


Oirli. 


Sewfag, 
drMt- 
mtUng, 
milli- 
neiy, 
wood 
esTflog, 
cook- 
ing. 


\ 


\ 
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MANUAL  TRAINING  IN  GRAMMAR  AND  HIGH  SCHOOLS— Contfnaed. 


Effdot  of  Bhop  work  on  the— 


Amount  and  obancter  of  m*- 
deiuic  work  in  matheniatica, 
science,  literature,  and  in  gen* 
eraL 


1. 


Goo<1.  They  do  as  much  and  as 
well;  from  increased  interest 
believe  they  do  better. 


We  believe  that  the  discipline  of 
concentrated  effort  obtained 
through  the  shop  work 
strengthens  the  power  of  anpli- 
cation  in  the  academic  stuuies; 
and  that  the  care  and  accuracy 
demanded  in  these  operations 
reacts  roost  helpfully  nnou  all 
other  school  work.  We  cer- 
tainly find  that  the  intereet  of 
the  pnpil  in  his  school  work, 
as  a  wno)e^  is  decidedly  stimu- 
lated by  his  shop  work  expe- 
rience, and  that  he  approaches 
his  other  studios  with  greater 
seal  than  woald  otherwise  be 
the  ease.  Althonsh  we  have 
no  moans  of  maknig  a  direct 
comparison  betweeu  our  pnplls 
and  those  taking  aciulemio 
stndieeonly,  we  beUeve  emphat- 
ically that  our  pupils  would 
compare  favorably  with  theae 
in  intellectual  development. 


As  our  school  is  operated  upon 
the  plan  that  shop  work  Is  a 
benefit  to  academic  work,  our 
existence  is  an  answer  in  the 
affirmative.  The  exceptional 
cases  (in  which  pupils  do  not 
take  shop  work)  all  indicate 
that  the  pupila  taking  shop 
and  academic  work  aocompllsn 
the  moat.  The  field  of  observa- 
tion, however,  is  rather  small, 
too  small,  in  fact,  to  baae  a  posi- 
tive statement  upon. 


Mind  and  charao- 
ter  different  from 
the  effect  of  aca- 
demic work. 


Effect    is,    to    a 

Sreat  extent,  in- 
iroct.  We  be- 
lieve it  decided- 
ly beneficial. 
We,  however,  do 
not  feel  that 
the  influence  of 
manual  train- 
ing should  be 
nought  in  Its 
effect  upon  the 
other  studies  of 
the  school,  but 
rather  in  tbe 
better  develop- 
ment of  an  in- 
dependent side 
of  the  pupil's 
character,  and 
in  the  training 
and  disciplineof 
the  will.  The 
regular  academ- 
io  studies  deal 
mainly  with  the 

Erocesses  of  the 
itellect  and 
with  the  emo- 
tions, but  the 
strengthening 
and  develop- 
ment of  the  ex- 
ecutive facul- 
ties are  pecul- 
iarly the  prov- 
ince of  manual 
training.  In 
this  direction 
the  results  are 
strongly  obvi- 
ous, and  the 
growth  of  the 
power  of  care- 
rnl,  painstaking 
effort,  of  per- 
sistence, and 
again,  of  decis- 
ion, is  most 
marked.  Thia 
result  of  thia 
development 
means  inevita- 
blv  greater  self- 
reliance,  and  in- 
dependence of 
thought  and 
chara<ter. 
Our  shop  work 
appears  to  eive 
irrenter  selT-re- 
uance  and  stead- 
iness to  piipirs 
character.  Per- 
haps steadiness 
represents  the 
trait  that  seems 
to  be  most  dom- 
inant. This 
steadiness  rep- 
resents, to  our 
minds, the  form- 
ation of  the  hab- 
it of  industry; 
thia  industry, 
too,  is  Apparent 
in  the  academio 
as  in  the  shop 
work. 


Maximum  hours 
whioh  can  be  de- 
voted to  shop 
work  without  in- 
jury to  academic 
work. 


2  to  3|  per  week. 


i  of  school  day. 


Grade 

of  pupils 

referred  to. 


Mrn- 

gin- 
*al 
em- 
ber. 


One  year 

grammar, 
three 
years  high 
school. 
High  school 


3  per  day. 


High  school . 


\ 


\ 


\ 
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Mar- 

num- 
ber. 


Vaaie  of  instStntiofl. 


High  School,  Toledo,  Ohio. 


Girard    College,    Fhiladel- 
.  phla,PeiiD«ylraDia. 


8 


Mnnnal    Trnining    School, 
Philadelphia,  I^snnsylva* 


niA. 


Fnblic   schools,    Tidionte, 
PennsylTania. 


Public  schools.  West  Ches- 
ter, PennsylvaniA. 


JfTome  and  official  tlile 
of  person  reporting. 


H.  W.  ComptoD,  an- 
perintendent. 


A.  H.  Fetterolf,  presl- 
dmt. 


Xdward    Brooka^ 
perintendent. 


Honra  per  weak 
in— 


Sh< 
wor 


s: 


R .  D.  Crawfcnd,  anper- 
Intendent. 


Addison  Jones,  super- 
intendent. 


8to-7f 


•5 


10 


Daraw- 


Stoat 


AlteS 


Character  of  tlMp   | 
work  for> 


Bojia. 


Wood, 
fonndery, 
forgo, 
maehine 
shop. 


Wood, 
metal, 
fonndery, 
eleotii- 
c«lme> 
ehanice. 


Wood, 

foundery, 
forge, 
machine 
shop,  tin. 


a  In<dnding  meohanical  drawing. 


Wood. 


Glib. 


Wood 

ctrritg. 

sewing, 

cookinf, 

drcM- 

nukkiBg. 


•Vo'l 
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HAin7AL  TKAIHIN6  IK  GRAMMAB  AlTD  HIOH  SCHOOLS-ConiiBBod. 


hop 

ork 


Effect  of  ehop  work  on  th( 


ro. 


:e8. 


To. 


To.. 


AmoTomt  and  clianictcir  cf  turn- 
doiuio  work  in  mathcniatics, 
Bcience,  Uteratm^  and  fai  gen* 
oral. 


Oar  pnpilfl  go  right  along  with 
the  maniiai  traming  wnrk  and 
the  textbook  work;  thoae  in 
mannal  doing  Jnnt  the  same 
amount  of  work  in  teoct  books 
as  those  who  take  no  mannal 
work.  So  far  as  I  can  jadge 
fi*om  general  observation  of  the 
characters  and  the  mental  work 
of  the  pupils,  1  see  bat  little 
difference  in  the  two  classes  of 
papils.  Some  pupils,  do  both 
kinds  of  work  easily;  some, 
less  fortnnnte  in  mental  organi- 
sation,  will  fail  to  do  either  line 
well. 


Onr  experience  is  thiit  hoys  do 
better  in  academic  work*  with 

fractico  in  mannal  training. 
B  mathematics  they  have  bet- 
ter ideas  of  the  form,  size,  and 
*dimenaions  of  objects.  In  nat- 
ural  science  thoy  are  benefited 
by  the  knowledge  they  ac<|uire 
or  the  facta  and  forces  of  mat- 
ter. Our  school  week  consists 
of  thirty-two  hoars,  and  we  are 
convinced  that  we  accomplish 
moro  in  t\r en ty -seven  hours 
with  manual  training  than  we 
would  in  thirty-two  hoars  with- 
out mananl  training. 
We  believe  that  the  papils  in  our 
manual  tramins  scnool  do  quite 
as  much  work  in  a  ^iven  lime 
as  those  i^  any  city  high  school, 
and  that  the  character  of  the 
work  thoy  do  is  quite  as  sood 
as  the  work  in  the  average  high 
school. 


They  do  as  much  work  and  folly 
as  well.  I  think  the  proper 
place  for  manual  training  is  in 
the  grammar  schools.  Have 
tried  it  in  both  grammar  and 
high  school  for  six  yearn. 

The  Doys  do  as  much  work,  and,  I 
believe,  do  it  better  than  the 
girls  who  do  not  go  to  the  shop. 


Miad  and  oharao- 
tw  d  i  tferen  t  fkvMn 
the  effbct  of  acB- 
demio  work. 


I  think  the  effect 
of  mannal  train- 
ing on  the 
minds  and  char- 
acters of  pupils 
is  healthful  and 
wholesome.  So 
much  depends 
on  the  mental 
eoBBtltiition  at 
iadiridual  pu- 
pils that  it 
seems  to  me  it 
will  always  be  a 
difficult  matter 
to  answer  satis- 
fiMJtortly  suck 
qut'stloBsaatbe 
above. 

We  tiud  that  since 
the  introduc- 
tion of  niaounl 
traininj^  our 
discipline  is 
made  easier, 
and  that  bovs 
show  more  in- 
telligence in 
oomproheudinj^ 
whatever  is 
brought  to  their 
notice,  while,  in 
general,  they 
have  a  widen 
range  of  thought 

Mannal  training 
strengthens  the 
power  of  the 
will,  develops 
the  faculties  of 
observation  and 
Judgment,  and 
gives  a  keen  in- 
tellectual grasp 
generally  of  the 
principles  of 
mathematics 
and  science,  and 
as  a  conse- 
quence it  has  a 
beneficial  influ- 
ence morally. 

More  practical 


The  work  in  the 
shop  inculcates 
the  habit  of 
seeing  things 
when  they  are 
looked  at  by  the 
pupils.  The 
ahop  makes  the 
boys  more  ac- 
curate in  their 
thinking.  More 
boys  desire  to 
learn  trades, 
and,  especially, 
more  of  them 
go  to  the  engi- 
neering courses 
at  college. 

b  Free-hand. 


Maximum  hours 
which  can  be  de- 
vot4Ml  to  shop 
work  without  in- 
Jury  to  academic 
work. 


2  per  day. 


The  same  time  as 
Im  given  to  aca- 
demic work. 


1  per  day 


2  per  week. 


Grade 

of  pupils 

referred  to. 


Mar- 
gin- 
al 

bflr« 


Highest 
gratnmar 
^ude  and 

highschooL 


Grammar 
and   high 
school. 


High  school. 


Grammar 


High  school. 


8 
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Mar- 

al 
.num- 
ber. 

Kame  of  institation. 

Name  and  official  title 
of  person  reporting. 

Hours  per  week 
in— 

Character  of  shop 
work  for— 

Shop 
work. 

Draw- 
ing. 

Boys. 

OirlA. 

1 
2 

1 

Le  Mojne  Normal  Insti* 
lute,   Memphis,   Tennes- 
see. 

Public  schools,  Appleton, 
Wisconsin. 

Public  scl^ools,  Menomonie, 
'Wisconsin. 

A.  J.  Steele,  principal. 

0.  H.  Ecke.  principal 
Kyan  high  school. 

B.  B.  Dudgeon,  super- 
intendent. 

4 
• 

ft 

6 

6 

2| 

• 
ft 

Wood, 
printing. 

Sewing, 
oookiog, 
printing. 

8 

"Wood 

Cooking, 
sewing. 
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MAKT?AX  TRAIXIXO  IK  GRAMMAR  AKD  HIGH  SCHOOLS-Conclndcd. 


(hop 
rork 

Effect  of  shop  work  on  the— 

Maximum  hours 
which  can  be  de- 
voted   to    ahop 
work  without  in- 
jury to  academio 
work. 

Grade 

of  pupils 

referred  to. 

Mar. 

• 

9om- 
pnl- 

»aK. 

Amonnt  and   character  of  aca- 
demic  work    in  mathematics, 
science,  literature,  and  in  gen* 
era!. 

Mind  and  charac- 
ter diffierent  fhnn 
the  effect  of  aca- 
demic work. 

gm- 
al 
num- 
ber. 

OS.. 

o... 

o. .. 

In  mathematics  and  science,  di- 
rect and  undoubted  help.    In 
literature  and   cenerally,    cui 
see  no  iAJury.    we  prize  most 
highly  the  educational  side  or 
value  of  manual  training. 

It  does  not   interfere  with  aca- 
demic work  in  any  of  these  sub- 
jects,   and    rather    helps  out 
observation  In  science. 

After  the  novelty  of  the  work 
wore  off  the  academio  work  did 
not  suffer  in   the    least.     In 
many  cases,  especially  among 
the  slower  pupils,  the  acadomio 
work  seemed  to  improve. 

The  tendencT  is 
to  train  or  lead 
to  natural  meth- 
ods   of   study; 
cramming      or 
mere  memoris- 
ing is  dropped 
for  real  fitudy. 

It    makes    them 
more    practical 
in  their  thought, 
and     produces 
better  and  more 
interested  work- 
ers. 

I  did  notice  that 
the  pupils  who 
were  noticeably 
careless  and  un- 
tidy   in     their 
work    in    aca- 
demic lines  be- 
came ambitions 
to      do     work 
which  compar- 
ed     favorably 
with     that    of 
other      pupils, 
and  it  seemed 
to  me  that  these 
pupils        were 
somewhat     in- 
spired by  a  self- 
respect        and 
priue       which 
reached  beyond 
the  school  work. 

|of  school  time .. 

6per  week 

2  DOT  oav 

Grammar 
and  high 
sohooL 

Upper  gram- 
mar    and 
high  school. 

nigh  school. 

1 
2 

t 

8 

m  ^rv*  *M« J    ......... 
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Mmr- 

cin- 
%1 
num- 
ber. 


2 


3 


7 
8 


Name  of  inftiitution. 


Uuiversit;^      of     IlUnois, 
Champaign,  Illinois. 

Boso  Polytechnic  Institute, 
Terro  Haute,  Indiana. 


Iowa  Agricultural  College, 
Ames,  Iowa. 


HaRsachusetta  Institute  of 
Te<?.hnology,  Boston,  Mas- 
snchusetts. 

Polytechnic  Institute,  Wor- 
cester, MasaocLusetts. 

University  of  Michigan, 
Ann  Arbor,  Michigan. 


Cornell  University  (Sibley 
College),  Ithaca,  New 
York. 

Texas  Agricultural  and 
Mechanical  College,  Col- 
lege Station,  Texas. 


Noano  and  official  title 
of  person  reporting. 


Thomas    J.    BuniU, 
acting  regent. 

H.   T.    Eddy,    preti- 
dent. 


G.  W,  Bisaell,  profes- 
sor of  mecuanical 
engineering. 


H.   W.  Tyler,   secre- 
tary. 


H.  T.  Fuller,    presi- 
dent. 

C.  G.  Taylor,  snper- 
iiUendent  of  shops. 


B.  H.  Thurston,    di- 
rector Sibley  College. 


-t  president... 


Hours  per  week 
Id — 


ShoD 
wore. 


10 


lOtolS 


8 


15 
9 


9 

i 


Draw- 
ing. 


9 
2to5 


Character  of  shop 
work  for— 


Boys. 


Wood,  iron 


Wood^met- 


Wood,  met- 
aL 


Pattern- 
making. 

Machine- 
shop,  pat- 
t«ruD]ak- 
ing,  fouii- 

derv,  forge. 

The    four 
principal 
shops. 
Wood, 
forge,ma- 
chine 
sbop. 


Oiih. 


a  In  English  courses. 
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ICANUAI.  TRAINING  IN  I7NITSSSITIS&  AND  TECHNOLOGICAL  SCHOOLS. 


bop 
ork 

Effect  of  shop  work  on  tbe~ 

Haximam  honra 
which  can  be  de- 
voted   to    shop 
work  without  in- 
Jury  to  acadesue 
work. 

■ 

Grade 

of  pnpila 

referred  to. 

Mar- 

(HU- 

.al. 

"a. 

AiDOont  and  character  of  aca- 
deraic  work   in   matheina.tioe, 
scienoa,  litentnre,  aad  in  gen- 
eraL 

Mind  and  obarao- 
terdiiTerentfrom 
the  effect  of  aca- 
demic work. 

gin- 
al 

QUQO- 

bcr. 

iiM(a) 

The  men  do  aame  class  work  as 
others  not  taking  shoo  work, 
and  are  certainly  not  benind. 

We  have  no  academic  pupils 

• 

Tlie  aboTe  can  hardly  be  filled  out 
as  yon  desirOt  bocaose  the  d»- 
paitment  of  mechanical  engi- 
■eerina  oifors  a  spedsl  coarse 
of  staoy  calcnlated  to  develop 
thestnaeut  into  a  mechanical 
engineer  and  does  not  giro  much 
general   training,  the  supposi- 
tion bein^  that  he  has  had  It  or 
will  obtain  it  later. 

No  eflfect  noticed.    Shop  work  and 
drawing  play  so  secondary  a  role 
that  not  much  can  be  added  to 
what  I  have  said. 

T'nvorabln  in  all  cases  -  -t-tt  -*-- 

Nothing  definite 
noticed. 

It  increases  alert- 
ness and  powers 
of  observation, 
besides  the  train- 
ing it  ^ves  in 
practical  prolbs- 
slonal  afbiia. 

2  DftT  A%Y  .....,.*' 

Fresbmao 
class,  ool- 
lege. 

Col  Usee 
gnule. 

College 
gradow 

College 

College 
gnule. 

College . 

College 

College 

• 

I 

I^M.. 

Yarlsaaccordiag  to 
oiretuistancea. 

■ 

% 

8 

To  .  - 

No  effect  noticed. . 

4 

es(6) 
e«(a) 

rea 

Precision        and 
thoughtftdnees 
increased. 

The  mind  and  body 
are  stronger. 

Keeps  them  alert, 
ready,  and  effi- 
cient 

15  per  week 

2  to  24  per  day.... 

3  ner  dav ......... 

f) 

1.  Good;  2.  good;  8.  medium;  4. 
good. 

Good  in  all  respects.    I  think  bet- 
ter. 

As  ffood  or  better ................. 

6 

7 

ei!(6) 

8 

h  In  mechanical  department. 


^^ 
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Independent  inquiries  which  have  been  made  all  seem  to  indicate  the 
trathfolness  of  the  conclusion  reached  by  Dr.  Bclfield,  as  stated  in  his 
report  of  May  1892,  given  above,  relative  to  his  study  of  the  question 
in  Europe,  that  the  combination  of  mental  and  manual  work  does  not 
diminish  the  amount  of  purely  academic  work  done,  provided  the  man- 
ual work  is  held  properly  in  abeyance;  and  as  to  specific  time,  the  facts 
justified  him  in  stating  that  from  one  to  two  hours  per  day,  according 
to  the  age  of  the  pupils  and  the  character  of  the  work,  can  be  profita- 
bly applied  to  the  manual  side  of  education.  The  evidence  brought 
out  in  the  foregoing  tabulated  statement  relative  to  American  institu- 
tions clearly  justifies  this  conclusion,  and,  as  stated,  independent 
inquiries  by  officers  of  the  Department  of  men  who  have  had  long 
experience,  both  in  carrying  on  tlie  work  of  manual  training  schools 
and  in  manual  training  as  applied  in  reformatories,  result  in  the  posi- 
tive corroboration  of  such  conclusion. 


CHAPTER  XIII. 


NUAL  TRAINING  AND  TRADE  INSTRUCTION  IN 

REFORMATORIES. 
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CHAPTER  Xin. 

HASVAL  TBAimrO  AHB  TSADS  IHSTBITCTIOV  IS  BSFOBMATO 

BIES. 

As  progress  is  made  in  the  study  of  criminology  the  causes  of  crim- 
inal action  become  more  clearly  understood  and  the  criminal  appears 
more  and  more  in  the  light  of  an  undeveloped  being ;  and  he  is  undevel- 
oped in  all  his  faculties,  whether  he  is  considered  as  a  worker  or  as  a 
m^ral  and  int-ellectual  being.  Kot  only  are  those  faculties  which  enable 
a  man  to  labor  honestly  and  faithfully  for  the  care  and  support  of  him- 
self and  family  undeveloped,  but  all  the  others.  If  this  position  bo  the 
correct  one  penology  should  find  ways  and  means  of  developing  the 
criminal  in  all  his  faculties.  The  corrigible  criminals,  or  those  amen- 
able to  reformatory  efforts,  represent  probably  from  one-eighth  to  one- 
sixth  of  aU  long  term  convicts.  Under  qic»dern  penological  views  there 
is  a  revolt  from  the  old,  cruel,  and  barbarous  system  of  setting  prisoners 
at  work  at  what  is  known  as  purely  penal  labor,  that  is,  running  a 
tread-mill  or  turning  a  crank;  and  the  assumption  now  is  that  men  in 
prison  should  be  set  at  work  in  the  same  industries  and  in  the  same 
way  and  under  the  same  methods  which  exist  outside.of  prisons.  This 
plausible  iK>sition  is  taken  by  most  penologists;  but  when  the  matter 
of  reformation  is  considered,  then  the  question  of  development  along 
those  lines  on  which  a  boy  can  best  be  developed  becomes  impot-tant 
The  criminal  must  be  kept  in  honorable  and  skilful  employment;  his 
intellectual  and  moral  powers,  if  susceptible  of  development,  must  be 
trained  in  various  directions.  The  treatment  of  this  subject^  appealing 
broadly  to  philanthropic  interests,  as  well  as  to  all  who  desire  to  secure 
the  safety  of  society,  must  bo  illustrated  by  one  grand  example  only, 
that  drawn  from  the  experience  of  the  ]S"ew  York  State  Eeformatory 
at  Elmira;  for  the  exx)erience  of  this  institution  can  bo  the  experience 
of  all  institutions  wherever  conditions  are  similar.  The  information  re- 
lating to  this  celebrated  reformatory  is  taken  from  the  writings  of  the 
editor  of  The  Sammary,  a  periodical  published  at  the  Elmira  reform- 
atory, the  editor  always  being  an  inmate  of  the  institution,  and  the 
Sixteenth  Year  Book  of  the  institution ;  and  many  of  the  statements 
herein  made  are  in  the  actual  language  taken  from  these  works  and 
adapted  to  the  methods  of  an  offlciaJ  report. 

The  EUmira  reformatory  of  today  is  to  the  reformatory  of  1876,  to 
put  the  proposition  mathematically,  as  sixteen  is  to  one.  From  a  mere 
mod^nized  penitentiary,  as  it  was  essential  it  should  be  in  the  first 
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few  raontlis  of  its  existence,  when  its  population  was  recruited  with 
more  or  less  discrimination  from  the  state  prisons  at  Auburn  and  Sing 
Sing,  and  with  accommodations  for  less  than  500,  the  institution  has  been 
developed  into  a  great  compulsory  educational  establishment  for  improv- 
able felons  and  corrigibles;  and  there  were,  at  the  close  of  1891,  about 
1,300  men  undergoing  a  systematic  process  of  reintegration  and  prepara- 
tion for  again  comraingliug  with  society.    Moral,  mental,  and  manual 
training  have  been  systematically  coordinated,  with  the  end  in  view  of 
turning  out  practical,  self-helping,  self-controlling  citizens.    As  is  well 
known  the  system  in  practice  at  Elmira  is  that  of  indeterminate  sentence, 
the  reformable  convict  being  sent  there  by  the  courts  under  a  sentence  to 
last  until  the  proper  authorities  consider  the  inmate  competent  to  mingle 
again  with  his  fellows  outside  the  institution,  and  even  then  the  institu- 
tion has  its  hold  upon  the  discharged  or  partially  discharged  convict 
In  the  treatment  of  the  inmates  convalescence  was  construed  to  be 
moral,  intellectual,  and  physical  capabihty  to  earn  a  livelihood,  and  a 
disposition  to  live  in  consonance  with  the  self-protective  requirements 
of  society.    Under  this  consideration  of  what  criminal  convalescence  is 
it  is  obvious  that  the  course  of  treatment  essential  to  secure  it  would 
bo  cultivation  of  mind  and  body  to  a  point  that  would  render  the 
subject  fit  to  take  an  honorable  stand  in  the  honest  vocation  whicb 
seemed  best  adapted  to  his  conditions.    The  reformatory  i>rescription, 
then,  as  stated  by  the  editor  referred  to,  consists  of  a  tarinity  of  m's— 
mental,  moral,  and  manual  training — and  these  ingredients  have  been 
used  in  varying  proportions  during  the  past  sixteen  or  seventeen 
years,  their  relations  in  the  remedy  being  invariably  controlled  by  the 
needs  of  the  patient  as  developed  in  diagnosis,  and  oftentimes  by  the 
invention  of  better  methods  and  the  intervention  of  new  laws.    The 
success  of  the  application  of  this  prescription  has  been  such  that  at 
the  end  of  a  decade  the  reformatory  had  firmly  established  itself 
as  something  more  than  an  experiment,  although  it  has  continued  to 
rank  as  an  experimental  station,  inasmuch  as  opportunity  is  con- 
stantly afforded  for  the  test  of  plans  that  offer  promise  of  aid  in 
accomplishing  the  ends  aimed  at.    While  the  cardinal  features  of  the 
reformatory  plan  have  remained  unaltered,  from  the  first  there  have 
been  numerous  changes  in  the  details  of  the  curriculum,  and  during 
the  past  few  years  there  have  been  many  innovations  resulting  from 
the  variable  statutes,  the  immense  increase  in  intermural  poi^ulation, 
and  a  more  widespread  understanding  of  the  reformatory's  system 
and  its  object  by  the  general  public.    Both  design  and  chance  have 
conspired  to  give  prominence  to  the  educational  factor,  until  now  the 
term  "technological  university''  is  often  applied  to  the  institution; 
and  the  term  can  hardly  be  regarded  as  a  misnomer.    The  appareut 
chief  pursuit  at  present  of  a  large  majority  of  the  inmates  is  educa- 
tion, and  from  sunrise  until  considerably  after  sunset  their  minds, 
their  wills,  and  their  muscles  are  exercised,  now  in  acquiring  a  service- 
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able  trade  and  learning  to  apply  it^  now  in  bridging  the  chasm  between 
illiteracy  and  a  comprehension  of  language,  mathematics,  and  the  sci- 
ences, and  again  in  debating  and  deciding  theoretical  and  practical 
moral  points  which  had  been  entirely  onconsidered  by  the  inmates, 
and  always  in  practising  self-control  and  subordination  to  constituted 
authority,  which  is  the  concomitant  of  a  strict  disciplinary  regime. 

Systematic  trades  instruction  was  first  undertaken  in  1886,  and  then 
only  in  a  small  way,  owing  to  lack  of  space  and  absence  of  suitable 
appliances.  In  that  year  three  connected  one  story  pavilions,  Greek 
cross  shaped  and  affording  27,000  square  feet  floor  room,  were  con- 
structed and  fitted  with  paraphernalia  for  teaching  the  rudiments  of 
half  a  dozen  trades,  including  plastering,  bricklaying,  stone  cutting, 
blacksmithing,  carpentry,  and  frescoing,  to  about  150  men.  Only  an 
hour  and  a  half  of  two  evenings  each  week  were  set  apart  for  instruc- 
tion and  practice,  and  yet  most  gratifying  results  were  noted.  It  was 
just  about  this  time  that  the  labor  system  was  being  changed  from  the 
contract  to  the  state  account,  in  conformity  with  the  will  of  the  people 
expressed  by  their  ballots,  and  it  was  planned  to  take  advantage  of 
the  opportunity  thus  provided  to  reinforce  the  trades  instruction  by 
the  establishment  of  diversified  industries  in  which  a  fair  amount  of 
skill  would  be  required,  whereby  inmates  could  in  their  daily  labor 
prepare  themselves  to  earn  sufficiently  when  relieved  of  restraint. 
Much  progress  had  been  made  in  this  direction,  and  the  scope  of  the 
evening  trades  school  had  been  greatly  widened  when  the  legislature, 
in  the  summer  of  1888,  passed  a  bill  which  substantially  prohibited  all 
convict  labor,  except  for  the  making  of  articles  to  be  used  by  the  state 
in  its  various  institutions.  This  measure,  in  its  application  to  the 
reformatory,  seemed  to  demand  the  substitution  of  the  trades  school 
for  productive  labor,  and  it  was  not  many  weeks  before  all  the  inmates 
of  the  institution,  excepting  those  required  for  the  conduct  of  its  cleri- 
cal and  domestic  affairs,  had  been  organized  in  trades  classes  and  were 
devoting  half  of  every  day  in  fitting  themselves  for  engaging  as  jour- 
i^eymen  or  advanced  apprentices  in  some  one  of  twenty-five  trades 
taught.  Disciplinary  officers  were  engaged  with  special  reference  to 
their  competence  to  impart  technological  instruction,  and  courses  were 
prepared  with  the  utmost  care.  For  those  whom  it  would  benefit 
classes  in  mechanical  drawing  were  formed  under  expert  draughtsmen. 
Capacity  to  earn  a  living  at  some  recognized  trade  became,  under  the 
rules,  indispensable  to  conditional  release. 

The  effects  upon  the  men  were  most  salutary.  In  this  method  of 
reformation,  at  least,  there  was  nothing  too  occult  for  them  to  under- 
stand.  Many  of  them  who  had  hitherto  had  very  meagre  conceptions 
of  the  value  of  industry  were  promptly  brought  to  a  realization  of  the 
fact  that  their  criminality  and  its  consequences  were  largely  due  to 

S.  Ex.  65 40 
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lack  of  ability,  and  soiaetiines,  even,  of  the  dispositioii  to  maintaki 
themselves,  as  did  their  honest  and  plodding  fellow  beings.  H»ida, 
as  well  as  minds,  were  without  coltare. 

<<  If  I  had  been  taught  a  trade  at  either  my  Ib'St  or  my  second 
imprisonment  I  should  never  have  known  a  third  conviction  for  Grime^'' 
earnestly  declared  one  youth  of  19  years  upon  tearftilly  confessing  to 
the  superintendent  that  he  had  already  been  a  prisoner  in  a  reform 
school  and  a  state  prison.  Upon  appearing  before  the  p£ux>le  court 
the  almost  invariable-answer  of  the  applicants  for  a  term  of  ^^  enlarged 
liberty  without  the  inclosure''  to  the  query,  "  What  will  you  do  for  a 
living  when  released  t  ^  has  been,  "  Why,  work  at  my  trade — the  trad© 
I  have  learned  here.''  '^ 

The  prison  law  of  1889  was  so  thoroughly  in  harmony  with  the  arrange- 
ments in  vogue  at  the  reformatory  at  the  time  of  its  passage  that  its 
only  immediate  efifect  wsus  to  encourage  an  extension  of  the  trades 
school  system  and  to  warrant  projects  for  its  permanency.  At  that 
period  the  inmates  of  the  reformatory  were,  as,  indeed,  they  are  now, 
divided  into  three  grades,  described  as  the  first,  second,  and  third. 
The  intermediate  (second)  was  that  into  which  all  prisoners  were  initi- 
ated upon  their  arrival.  From  it,  by  six  months  of  perfect  record  in 
the  schools  of  trades  and  of  letters  and  in  general  conduct,  they  could 
be  advanced  to  the  first  grade,  from  which  in  another  six  months  their 
conditional  liberation  might  be  authorized,  or,  thi^agh  a  serious  infrac 
tion  of  the  rules  or  a  sequence  of  imperfect  monthly  recorjis,  they  could 
be  reduced  to  the  third,  or  convict  grade,  out  of  which  they  could  ouly 
extricate  themselves  and  begin  to  make  headway  toward  release  after 
jfrom  three  to  twelve  months,  according  to  the  frequency  with  which 
they  had  displayed  tendencies  to  rank  with  the  incorrigibles.  The  new 
law  adopted  the  same  nomenclature  in  designating  the  three  classes  of 
prisoners  in  the  state  penitentiaries.  In  the  third  grade  it  placed  all 
those  convicts  regarded  as  wholly  incorrigible  and  whose  labor  was  to 
be  neither  instructive  nor  productive.  Of  this  class  there  were  scarcely 
any  in  the  reformatory,  and  to  avoid  confusion,  since  the  section  of  the 
statute  was  adjudged  to  apply  to  this  institution,  there  was  a  rechris- 
teiiiiig  of  the  grades  without  alterations  of  the  regulations  applying  to 
them.  The  first  grade  became  known  as  the  upper  firW;,  tie  second 
as  the  lower  first,  and  the  third  as  the  second. 

With  this  understanding  of  the  classification  it  will  be  readily  appre- 
ciated how  favorable  was  the  new  law  to  the  furtherance  of  the  trades 
school  scheme  when  it  is  remembered  that  the  legislative  act  com- 
manded that  all  prisoners  of  the  first  and  second  grades  shall  be 
employed  *'with  reference  to  fitting  the  prisoner  to  maintain  himself 
by  honest  industry  after  his  discharge  from  imprisonment,  and  it  is  the 
primary  or  sole  object  of  such  labor."  It  was  furthermore  decreed  in 
the  law  that ''  such  prisoners  of  the  first  grade  may  be  so  employed  at 
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liio'd  laimr  for  indas^ial  trainiitg  and  iBBtraofeion  solely,  OTen  thoagh 
T)o  Tisefid  and  salable  products  fesalt  from  their  laboTj^  and  that  ^Hhe 
labor  of  Hie  second  grade  shall  be  directed  primarily  to  the  production 
of  useful  and  salable  products,  but  secondarily  to  fitting  such  prison- 
ers to  maintain  tbemselves  by  ^honest  industry  after  their  discharge 
from  pris<m,  e^en  though  their  labor  be  renderod  thereby  lera  produc- 
tive» 

TlBder  Shese  tnrcnmstoQees  thane  has  been  no  haste  in  resurrecting 
the  strictly  industrial  feature  of  the  r^Sormatoiy,  since  it  wafl  apparent 
that  the  main  olileet  could  be  more  snrdy  brought  about  through  the 
building  up  of  the  technological  department  until  it  had  attained  its 
highest  plane  of  usefulness.  It  is  now  furnishing  instraction  to  men 
in  no  less  ISian  32  distinct  trades,  for  periods  of  from  two  to  eight 
hours  a  day,  and  some  of  the  classes  are  so  organised  and  equipped  as 
to  be  able  to  manu&cture  for  reYenue.  The  trades  taught  and  the 
distribution  of  the  pupils  among  the  various  classes  mi  October  1, 1891, 
were  as  follows: 


Irou  moulding 88 

Iron  forging 16 

UachinistB >.  56 

Hofseaboeing 16 

Paltemmakiag 7 

Brass  monlding 5 

Brass  finishing 28 

Plnm>>ing 30 

Siesm  fitting... 4 

TinsmithiBg 20 

Stone  cutting 41 

Bricklaying 131 

Plastering 23 

Frescoing 32 

Corpentry -. 72 

Boat  building 43 


Wood -working  (machinery) 4 

Cabinetmaking  (bench  work) 25 

Hard  wood  finishing 22 

Wood  turning 14 

Upholstery 32 

Wood  carving 26 

Bookbinding 27 

Cooking... - 16 

Bakins^ 5 

Shoemaking 24 

Stenography 19 

Music  (band) 32 

Barbering 21 

Electricians .'. 3 

Printing 27 

Tailoring 42 


Of  inmates  not  receivmg  trades  instructlou  on  that  date  87  had 
graduated  from  the  technological  depsurtment,  58  were  equipped  with 
a  trade  on  admission  and  required  no  instruction,  120  ware  in  the 
second  grade  and  had  been  transferred  on  that  account  to  a  produc- 
tive industry,  and  the  remainder  of  the  population  included  those 
X)bysically  incapacitated,  awaiting  parole,  or  awaiting  assignment. 

In  imparting  trades  instruction  the  efforts  of  the  tutors  is  not  bent, 
merely,  toward  giving  a  theoretical  knowledge,  but  they  endeavor  to 
graduate  practised,  practical  workmen.  Abundance  of  opportunity  for 
putting  to  a  test  the  efficiency  of  the  pupils  is  found  in  the  requirements 
of  the  establishment.  A  new  guard  wall,  850  feet  long  and  21  feet  high, 
and  an  additional  building,  450  feet  long,  containing  504  cells,  class 
rooms,  and  officers'  quarters,  with  all  appurtenances,  are,  with  the  ex- 
ception of  the  masonry  of  the  walls  and  a  portion  of  the  stone  founda- 
tions of  the   extension,  the  work  of  trades  school  classmen.    The 
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enlargement,  refurnishing,  and  redecorating  of  an  assembly  liaD,  to  seat 
1,500,  are  likewise  chiefly  the  work  of  pnpils  of  the  trades  school 
divisions,  and  all  the  wearing  apparel  of  the  inmates  is  made  in  the   . 
tailoring  and  shoemaking  classes. 

In  so  far,  at  least,  does  the  reformatory  reform  that  none  of  its 
charges  is  permitted  to  pass  to  liberty  until  he  can  read  and  write 
with  facility,  and  has  mastered  the  four  rudimentary  principles  of  arith- 
metic. This  is  the  minimum  requirement.  .  A  majority  of  those  who  are 
deemed  suitable  subjects  for  the  parole  privilege  have  reached  an 
educational  standard  on  a  par  with  that  of  graduating  classes  in  pub- 
lic grammar  schools,  and  many  finish  a  course  similar  to  that  pre 
scribed  for  high  schools. 

The  school  system  had  its  inception  in  the  second  year  of  the  insti- 
tution's active  existence — 1877.    The  attendance  then,  as  ever,  wbjb 
compulsory.    One  hundred  and  seventy  men,  most  of  whom  were  trans- 
ferred from  state  prisons,  and  two-thirds  of  whom  had  no  knowledge 
of  simple  arithmetic,  were  divided  among  twenty  small  classes  and  in- 
structed in  the  elementary  principles  of  language  and  mathematics  by 
inmate  teachers.    In  1879  a  systematic  and  more  advanced  school  coarse 
was  devised  and  inaugurated  by  an  Elmira  college  professor,  to  whose 
aid  were  summoned  several  experienced  pedagogues.    This  course  has 
increased  yearly  in  efficiency  and  grown  wider  in  range  until  now  it  is 
bounded  by  a  kindergarten  on  the  one  hand  and  a  geometry  class  on 
the  other,  and  embraces,  besides  its  eight  language  and  nine  arithme- 
tic classes,  divisions  studying  English  literature,  American  and  ancient 
history,  political  economy,  civil  government,  physical  geography,  alge- 
bra, electricity,  ethics,  and  moral  philosophy. 

The  school  is  divided  into  three  major  divisions — the  primary,  the 
intermediate,  and  the  academic.  These  are  again  divided  into  classes, 
the  primary  department  having  six  subdivisions  and  the  intermediate 
and  academic  two  each.  There  are,  in  addition,  special  classes  for  the 
teaching  of  English  to  German,  French,  and  Italian  speaking  inmates. 
The  classes  assemble  on  Monday,  Tuesday,  Wednesday,  Thursday, 
Friday,  and  Saturday  evenings  at  6.30  o'clock,  and  continue  in  ses- 
sion until  8.  There  are  also  Sunday  sessions  for  instruction  in  practical 
ethics  and  moral  philosophy.  The  school  exercises  continue  from  one 
year's  end  to  the  other,  with  only  sufficient  intermission  between  the 
terms  to  give  time  to  reorganize  the  classes. 

It  will  be  seen  that  the  design  is  that  every  corrigible  prisoner  shall, 
prior  to  his  release,  take  a  course  of  instruction  in  the  trade  which 
seems  to  the  management  best  adapted  to  the  requirements  of  his 
future  life;  for  to  make  and  hold  a  place  as  a  respected,  law  abiding 
citizen  it  is  of  paramount  importance  that  he  be  equipped  with  a  prac- 
tical knowledge  of  some  handicraft  through  which  he  may  earn  suffi- 
cient to  satisfy  his  reasonable  wants.  The  assignment  to  a  mechanic 
arts  class  is  made  by  the  general  superintendent  immediately  on  the 
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inmate's  arrivoL  The  organization  of  all  training,  both  manual  and 
trade^  is  quite  complete,  so  much  so  that  during  a  greater  portion  of 
the  working  time  of  the  week  the  institution  is,  as  has  been  intimated, 
a  vast  technological  training  school,  in  which  upward  of  thirty  recog- 
nized trades  are  being  taught  to  over  a  thousand  youths  and  men. 

In  its  general  organization  the  trades  school  has  two  divisions. 
In  one  of  these  are  included  all  classes  in  which  the  end  is  exclusively 
instruction  and  in  the  other  are  the  classes  in  which  production  is  an 
object,  though  secondary  to  instruction.  In  both  divisions  the  pupils 
are  given  ample  opportunity  for  practical  work,  and  to  test  their 
earning  capacity.  The  least  amount  of  benefit  is  derived  by  those  wlio 
are  engaged  in  the  productive  branches,  in  finishing  hardware,  mak- 
ing umbrellas,  pipes,  and  packing  boxes,  and  to  these  occupations  are 
chiefly  assigned  second  grade  men,  who  by  their  loss  of  standing  have 
forfeited  for  the  time  the  privilege  of  learning  a  more  useful  trade. 

In  many  of  the  classes  the  instruction  afforded  is'sufficient  to  prepare 
a  pupil  of  average  ability  to  take  and  hold  a  place  as  a  journeyman, 
while  in  others  the  time  allotted  is  so  brief  and  the  opportunities  for 
practice  are  so  limited  that  a  certificate  of  griiduation  simply  predicates 
that  the  holder  is  fitted  to  rank  as  an  advanced  apprentice.  He  has, 
however,  m  a  few  months  acquired  a  technical  and  scientific  knowledge 
ot*  his  work  that  would  have  taken  him  as  many  years  to  pick  up  in  a 
shop,  and  has  reached  a  stage  at  which  he  may  quickly  attain  a  value 
as  a  mechanic.  The  courses  for  the  various  classes  are  carefully  planned, 
and  each  instructor,  who  is  an  expert  in  his  line,  is  provided  with  a 
printed  outline  describing  in  detail  the  order  in  which  lessons  are  to  be 
imparted  and  the  number  of  hours'  exercise  for  each  part.  When  a 
pupil  has  spent  a  specified  time  on  any  one  part  of  an  outline  he  is 
examined,  and,  if  proficient,  takes  up  the  next  succeeding  part.  Fail- 
ing to  come  up  to  the  standard  he  is  marked  accordingly  and  continues 
practice  on  the  same  part.  The  basis  of  marking  is  similar  to  that  in 
the  school  of  letters,  the  inmate  losing  from  one  to  three  labor  credits 
according  to  the  judgment  of  his  relative  efficiency  as  represented  in 
the  percentage  credit  allowed  to  him  between  zero  and  seventy-five. 

Bricklaying. — Members  of  this  class  have  been  particularly  fortu- 
nate during  the  past  year  in  having  an  unlimited  amount  of  practical 
work  upon  which  to  test  their  capabilities  and  gain  the  experience  which 
gives  them  confidence.  Under  the  direction  of  citizen  foremen  the 
class  and  its  graduates  have  raised  the  walls  of  the  new  north  wing 
extension,  450  feet  long,  with  the  massive  cell-house  blocks  within  j 
built  the  greater  part  of  the  new  north  guard  wall,  850  feet  long  and  21 
feet  high;  reared  a  chimney  for  the  main  steam  making  plant,  140  feet 
high;  and  are  at  this  writing  putting  up  the  walls  of  the  new  three 
story  industrial  building  adjoining  the  new  extension.  The  course  of 
instruction  and  practice  for  the  bricklaying  class  is  as  follows: 
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COURSR  ZK  BRICKLATINa. 

Soon. 

Spreading  mortar  on  board  and  on  wall  ..^ ^ ^ 90 

Laying  out  wall;first  dry,  then  with  mortar 30 

Eight-inch  wall  without  plomb  or  line;  spread  mortar  for  three  bricks,  striking 

joints - 30 

Twolve-inch  square  piers,  and  chimneys,  striking  joints 30 

Eight'inch  wall  with  plumb  and  line,  with  chimney^  fire-place;  turn  comers, 

build  pilasters - 60 

Twelve-inch  wall  with  plumb   and  line,  with  fire-place,  fines;  turn  corners, 

build  pilasters # 

Eight-inch  plain  wall;  turn  comers,  spread  mortar  for  three  bricks,  boild  pilas- 
ters, rnn  projections  between  pilasters  to  face  of  same — 9i 

Ditto  for  twelve-inch  waU - 60 

Sizteen-inch  wall;  turn  corners,  attend  to  headers  outside  and  inside,  run  wall 

high  without  scaffold JW 

Sixteen-inch  wall;  bats  for  backing  and  filling,  putting  flues  in  wall  without 

X>rojecting J - - 30 

Semicircular  arches,  4  inches  by  8  inches  and  12  inches  by  16  inches 60 

Segmental  arches,  4  inches  by  8  inches  and  12  inches  by  16  inches 60 

Gothic  arches,  4  inches  by  8  inches  and  12  inches  by  16  inches ^.    60 

Dovetail  arches,  8  inches  by  12  inches 90 

Eight-inch  wall;  turn  corners,  set  door,  window  sills,  and  frames;  semicircu- 
lar arch  over  all 30 

Twelve-inch  wall;  comers,  pilasters,  windows,   doors,   semieirculayr    arches; 

bracket  cornice  between;  pUastcrs  connected  by  semicircular  arch 30 

Sixteen-inch   wall;   comers,  windows,  doors,  semicircular  arch  outside,  seg- 
mental arch  inside  over  windows,  dovetail  over  doors -. 90 

Gables,  plain  and  with  windows 80 

Arches,  gables,  octagons,  and  half  octagons 30 

Change  square  to  octagon 30 

Battering  brick  work  plumb 30 

Long  plain  twelve-inch  wall ;  pilasters,  windows,  doors ;  work  £&st GO 

Mixing  mortar ;  two  lessons  a  month  for  1  year. 

Before  graduation  each  man  must  be  able  to  lay  bricks  plamb^  neatly, 
and  at  the  rate  of  600  bricks  in  eight  hours.  There  are  no  limitations 
upon  the  size  of  this  class  during  the  building  season,  and  as  many  as 
150  pupils  have  been  carried  on  its  roll. 

Pldstermg. — As  this  trade  is  so  closely  allied  to  that  of  bricklaying 
it  is  taught  chiefly  to  the  same  men,  sometimes  before  and  sometimes 
after  they  have  completed  their  course  with  the  plumb  andtrowel.  The 
instruction  is  given  in  booths  formed  of  stud  partitions,  lathed  in  the 
usual  manner,  and  arranged  to  present  the  conditions  ordinarily  to  be 
found  in  rooms  of  various  shapes.  These  furnish  accommodations  for 
18  men  at  a  time.  Advanced  members  of  the  class  have  found  prac- 
tice during  the  year  in  plastering  the  walls  of  the  new  auditorium 
and  of  the  604  cells  in  the  new  extension,  and  they  are  called  upon 
frequently  to  re-plaster  rooms  in  many  parts  of  the  institution.  The 
course  of  instruction  and  practice  is  as  follows: 
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COUB8S  m  PLAffTBRIxa. 

Hours* 
4» 

Making  mortar^  vrhea  and  how  to  begin  plastering,  tliickness  of  coat 40 

^^ames  of  tools,  scratoh  coat,  how  put  on,  and  what  for 72 

Brown  coat,  how  pnt  on,  when  and  what  for;  screeds  and  spots  and  their  object.  72 

PiLtt ing  brown  coat  on  lath 40 

Patting  brown  coat  on  brick  or  stonework 40 

Piniahing  brown  coat  for  paint  or  fresco 40 

White  coat,  clear  lime  skin,  lime  and  sand  skin 40 

White  coat,  sand  finish,  trowel  work 40 

White  coat,  sand  finish,  float  work 40 

White  coat,  hard  finish,  preparing,  applying  to  waU^  xasxag  trowel  and  brash, 

'finishing  angles  and  comers * 144 

Applying  scratch  coat  to  arches  and  different  angles 40 

Applying  brown  coat  to  arches  and  different  angles ^ 40 

Cornice,  centre  pieces  and  circles,  preparing  material,  etc 72 

Making  centrepieces  and  patting  on  wall..... 40 

Taming  circles  on  wall  and  white  coat  aroand  them 40 

Preparing  mortar  for  different  kinds  of  work;  preparing  lime  for  white  coat.. .  40 

Fresco  pamtiaig. — ^The  equipmeata  of  the  class  room  in  which  this 
trade  is  taught  are  sufficient  to  accommodate  30  persons.  There  are 
wooden  scroens  for  beginners,  supplemented  by  hanging  ceilings. 
When  the  pupil  has  developed  sufficient  facility  he  is  given  work  on 
waHs  and  eetlings  wherever  decoratioxi  is  required*  During  the  past 
summer  the  plaster  of  the  new  auditorium  has  been  very  artistically 
treated  by  m^nbers  of  this  eiass,  muiy  of  whom  exhibit  extseptional 
merit.    The  coarse  of  instruction  and  praetice  is  as  follows: 

OOUBSB  IN  FXZ8CO  PADKTING. 

Hoars. 

Preparation  of  walls *. 24 

Drawing  one-inch  lines 24 

Drawing  fine  lines 24 

Drawing  lines  to  represent  woven  work 24 

Drawing  beTeled  aqoaree,  qnadrilatenili,  and  hexagons  with  fine  lines 72 

Stencillings  joining  where  ties  occur,  edging  with  fine  lines 72 

Mak ing  appropriate  top  and  bottom  borders  for  stencil GO 

Free-hand    practice  on  simple  geometric  designs,  laying  ont  and  edging  with 

fine  lines,  high  light,  and  shade 120 

Laying  ont  and  finishing  ceilings,  including  free-hand  work 120 

Imitation  of  moulding,  light  and  shade 60 

Free-hand  borders  and  scroU  work... 100 

Finishing  ceilings  overhead,  all  free-handwork 120 

Final  examination,  test  piece 120 

8to7i€  cutting, — The  contributions  of  the  advanced  pupils  of  this  class 
to  the  building  erected  during  the  past  year  are  scarcely  less  note- 
worthy than  those  of  the  bricklayers.  They  have  furnished  all  the 
cut  stone  for  the  foundations,  copings,  and  general  trimmings  of  the 
north  wing  extension.  This  has  given  them  sufficient  practice  to  qual- 
ify them  to  hold  places  with  journeymen  of  considerable  experience* 
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The  planned  coarse  covers  all  kinds  of  work  in  common  use.    1%6  dass  I 

room  has  a  floor  space  of  over  10,000  sqnare  feet  and  no  limit  is  placed  1 

on  the  size  of  the  class.    The  conrse  of  instmction  and  practice  is  as  1 

follows:  ~  1 

COURSE  IN  8T0XE  CUTTING.  ] 

Hoon.       I 

Bonghing out  stone ^      I 

Making  smooth  sorface  on  stono GO 

Droving  and  smoothing  stone 75      ] 

Tooling 60      , 

Sqnare  Jointing W     ^ 

Chamfering  and  drdving  water  table,  and  Jointing  same SO 

Cntting  window  sills  with  bevels 20 

Cutting  round  arches 20 

Cntting  Gothic  arches 20 

Straight  mouldings 60 

Mouldings  with  returns ^ 60 

Gothic  and  round  arches,  combined  with  mouldings ^ 

Round  arches  and  mouldings  for  belting  course 60 

Spur  stone  for  gable  roof 100 

Making  a  complete  window 100 

Making  jambs  for  mantel 30 

Making  shelves  for  mantel , 30 

Making  lintel  for  mantel 30 

Carpentry. — With  men  who  have  a  choice  of  trades  this  class  appears 
to  be  the  most  popular.    The  number  of  requests  to  join  it  are  always 
considerably  in  excess  of  the  accommodations,  although  plenty  of  room 
is  found  for  those  whose  predilection  is  natural,  or  is  based  on  some- 
thing more  substantial  than  mere  fancy.    The  course  comprehends  a 
wide  range,  and  it  is  expected  of  gi*aduates  that  they  shall  be  capable  of 
erecting  a  wooden  tenement  from  cellar  to  ridge  pole.    In  fact,  one  of 
the  tests  of  efficiency  has  been  the  building  of  miniature  frame  houses. 
First  the  sills  are  l^id  and  the  studding  begun,  then  the  ribbons  are 
placed  in  position  and  the  joists  are  laid  across.    Each  joint  is  made 
with  due  attention  to  the  advantageous  cutting  of  the  lamber.    After 
the  rafters  are  in  place  the  plancher  and  frieze  are  put  on,  the  roof 
boards  are  fastened,  and  the  eaves  finished  off.    The  outside  doorways 
and  all  the  windows  are  also  inserted,  each  form  being  complete  in 
every  particular.    In  the  building  operations  of  the  institution  no  class 
has  been  more  useful;  abundant  meritorious  evidences  of  the  thorough- 
ness of  its  instruction  being  found  in  the  structures  put  up  during  tiie 
year.    The  course  of  instruction  and  practice  is  as  follows : 

COURSE  IN  CARPENTRY. 

Hours. 
Use  of  rip-saw,  coarse  and  fine  cross-cat  saws 25 

Planing  a  2  by  4,  out  of  wind,  to  gaage  and  sqnare 50 

The  carpenter^s  square g 

Chamfering,  nsing  chisel 8g 

Mortiaea , 3g 
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Hoan. 

Tenons • 38 

Making  a  frame  of  a  given  size,  yrith  mortises  and  tenon  Joints 50 

Halving  together 25 

Making  a  frame  of  a  given  si ze,  halving  together  the  joints 38 

Mitre  joints 25 

Making  a  box  or  frame  of  a  given  size,  nsing  mitre  joints 38 

Making  timber  splices,  draw  bore  and  pin  together 63 

Dovetail 38 

Making  a  box  of  a  given  size,  dovetailing  it  together 50 

Blind  dovetail 38 

Making  a  box  of  a  given  size,  blind  dovetailing  it  together 50 

Lock  and  key 25 

Hinges 38 

Window-frames 50 

Door-frames 38 

Skirting 25 

Stud  partition  and  bridging 38 

Coping,  round  casing,  and  moulding 38 

Filing  both  rip  and  cross-cut  saws 75 

Final  examinations 125 

Connected  with  the  carpentry  class  is  a  small  group  of  men  engaged 
in  making  packing  cases.  This  ranks  as  a  productiye,  as  well  as 
instructive,  industry,  the  products  being  taken  up  by  the  hardware 
and  cabinet  departments  for  shipping  stock. 

Wood  turning. — ^This  course  is  brief,  requiring  only  from  three  to 
four  months  to  complete  for  those  who  are  assigned  to  the  class  half 
of  each  working  day,  and  it  usually  follows  or  precedes  a  training  in 
some  other  wood  working  branch.    It  is  as  follows: 

COURSE  IN  WOOD  TURNING. 

Hours. 

Using  of  gouge  in  turning  parallel  rods 7 

Using  of  flat  chisel  in  turning  parallel  rods 7 

Using  of  flat  chisel  in  cutting  beads 15 

Using  of  smaU  gouge  in  cutting  grooves 15 

Turning  spindles 60 

Turning  chair  and  table  legs,  etc.,  from  patterns 60 

Turning  rosettes,  plinth  blocks,  core  pulleys,  etc 60 

Turning  hollow  work 30 

Turning  spheres  and  ovoids 15 

Wood  carving. — ^This  is  one  of  the  five  trades  taught  in  the  two 
story  shop  building  known  as  the  cabinet  works  at  the  west  end  of 
the  enclosure.  The  advanced  pupils  and  graduates  of  this  and  the 
four  classes  mentioned  in  the  next  paragraphs  contribute  toward  the 
manufacture  of  sideboards^  lounges,  piano  stools,  etc.,  of  cheap  and 
fine  grade,  which  are  put  upon  the  market.  The  men  detailed  to  the 
wood  carving  class  are  selected  from  among  those  who  evince  artistic 
tastes  and  exceptional  appreciation  of  form.  The  class  room  is  designed 
to  accommodate  18  men  at  the  benches  at  one  time.  The  course  of  in- 
struction and  practice  is  as  follows: 
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COURSE  IN  WOOD  CABVIKO. 

Bioised  or  intaglio  woek,  invelviag  straigrki  and  ourvad  Ikkea 25 

Simple  checked  panela,  using  not  more  than  three  tools ^ 4A 

Intaglio  designs  in  lines  of  varied  widths  and  depths^  eombined  wi4ih  incued 

leaves — —  MO 

Conventional  leaf  carving  with  broad  bold  sweeps  and  plowing  earvoe 50 

Conventional  designs  of  greater  freedom  tern  the  Gothic ^  100 

Panels  of  cabinets ^,      60 

Carving  of  aleaf  in  the  solid.. ...... .....«...« :........ .      60 

Carving  of  an  animal's  head ..  100 

Carving  of  an  ivy  vine  in  the  solid ^-.. .... ^-.— ....      00 

Different  kinds  of  ftuit .  100 

Different  kinds  of  fish lOQ 

A  vase  and  flowers ..^^ .^ ..     KK) 

Final  examination,  test  piece 100 

Wood  finishing, — The  staining,  fini^hiBg,  8bellaieking,yaruislusg,  aiod 
rubbing  of  the  surface  wood  work  of  all  famrtnre  made  in  the  cabinet 
works  devolves  upon  members  of  this  division  as  rapidly  as  thej  become 
proficient.  In  each  part  of  the  course  there  is  much  par acMcal  work, 
and  it  is  done  with  gres^  care,  since  it  is  subject  ta  the  most  aearchiog 
and  critical  scrutiny  bef<^e  it  is  permitted  to  pass  to  the  upholstery  or 
cabinet  classes^  as  the  case  may  be.  The  course  of  inatmction  and 
practice  is  as  follows : 

COURSK  I^  W0OI>  FINIflUIMO. 

Hours. 

Sandpapering  sofb  wood,  walnnt,  and  ash 60 

Sandpapering  oak  and  cheriy ^  4d 

Staining  cherry  and  walnut . ,  40 

Staining  ebony  and  mahogany 40 

Filling  ash,  oak,  and  walnut 60 

Puttying .• ^ 20 

Shellacking  soft  wood 60 

Shellacking  walnut ® 

Shollackiug  ash ,...  60 

Shellacking  oak ^ .,  60 

Sandpapering  the  shellac,  soft  and  hard  wood , ..  40 

Varnishing  soft  wood . , .  60 

Varnishing  hard  wood 60 

Rubbing 120 

Polish  ing SO 

Refinishing  furniture : ^ 150 

CabineUnaMng. — Preliminary  to  engaging  upon  the  active  work  set 
apart  for  this  class,  the  members  receive  lessons  in  the  care  aud  use  of 
the  great  variety  of  tools  requiied  by  cabinetmakers.  They  are  then 
given  considerable  practice  on  "dummy''  work,  and  finally  are  engaged 
upon  sideboards^  joining  the  parts  as  they  come  from  the  machine  room 
and  fitting  the  locks,  trimmings,  plate  glass,  etc.  The  sideboards  are 
of  various  shapes  and  in  many  designs,  and  are  finished  in  the  natural 
woods,  or  in  antique,  sixteenth  century,  and  old  English  styles. 

Vpholstering. — Practice  in  ui)holstering  all  grades  of  sofis,  lounges, 
ottomans,  chairs,  and  piano  stools  is  obtained  by  this  class  without 


s 
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Btint,  tbe  Isbor  of  the  memhesr^  sfter  they  have  advanced  sofficieotly 
m  ih^T  'Outlmed  ^emtxae,  beiii^  dkredfeed  toward  psepariag  goods  for 
sale.  Xbe  eadiioiied  fdrn  itsre  is  made  m  a  greafc  y anety  of  shapes  and 
is  covered  wiUti  all  matenals  ardiaanly  used,  fioom  Bmssels  carpet  to 
Turkish  ntgB  and  the  finest  silk  pladi.  The  course  of  instraetion  aud 
practice  is  as  follows : 

COUltSB  IN  UriiOLSXIfiKING. 

Hoinn. 

Springing  up  lounges  ...« .«..^. ^ .•«».^.....  24 

UpholsiQrii^  base  and  ann 48 

UpholAtering  l>ack — 12 

Finishing  complete  lounge « 84 

Forming  rolls 8 

Btttehing  roMs ^ «. 8 

Patting  on  C0VOT8 .^ - ^— 32 

ConstrnctiAg  njiholBtery  for  vholo  sojh.. « ......:. 84 

Spring  edges 18 

Double  stuffing —-  ...-..- .— 18 

<3eTearing 36 

Putting  on  fringe ^ 1 

tJpholstoring  oomplete  sofa 84 

Small  chairs , 15-20 

Arm  chairs 10 

Rockers ...^ 16 

Sofas 20 

Student  ohairs 30 

Wood  working  machinery. — ^XJnder  this  class  head  come  a  considera- 
ble number  of  men  who  are  taught  how  to  care  for  and  manipulate  the 
great  variety  of  wood  work  machines  used  in  tm*ning  oat  the  product 
of  the  cabinet  works.  It  is  sought  to  make  them  thoroughly  familiar 
with  a  full  line  of  power  machinery,  and  they  have  opportunities  for 
treating  elm,  walnut,  cherry,  oak,  chestnut,  basswood,  whitewood, 
cucumber,  beech,  maple,  hickory,  and  ash,  learning  the  peculiarities  of 
the  grain,  and  the  effect  of  the  various  woods  on  knives  and  saws. 
Amon^  the  machines  used  are  band-saws,  buzz-saws,  surface  planers, 
shapers,  turning  lathes,  tenon-saws,  dovetailers,  horizontal  and  verti- 
cal borers,  swing-saws,  buzz  planers,  sanders,  and  carvers. 

Boat  huilding, — A  year's  conscientious  labor  at  the  various  tasks  in 
this  department  is  generally  sufficient  to  qualify  men  to  select  lumber 
for  and  to  build  small  boats.  The  production  of  the  shop  includes  Saint 
Lawrence  river  skiffs  and  Adirondack  boats  &om  10  to  24  feet  long, 
smooth  seam  and  canvas  canoes,  open  and  decked  sail  boats,  sailing 
canoes,  steam  launches,  spoon  oars,  paddles,  and  sails,  all  of  which  are 
made  for  the  trade.  The  boats  are  chiefly  of  the  better  grades,  smooth 
aud  lapstreaked,  and  most  frequently  finished  in  the  natural  wood  colors, 
highly  polislied,  with  plain  and  inlaid  decks,  and  brass  and  silver 
plated  trimmings.  The  pupils  are  taught,  in  this  order,  planing  and 
sawing  stock,  keel  laying,  planking,  ribbing,  decking  and  seating, 
sandpapering,  oiling,  shellacking,  varnishing,  trimming,  and  crating, 
and  they  are  also  instructed  in  the  methods  of  fashionii\^<^^t^^\N5L^^^- 
dles  and  of  catting  and  stitching  sails* 
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Type  setting  and  printing, — ^Those  assigned  to  this  class  are  first  given 
a  fiill  coarse  in  composition!  and  are  not  considared  folly  competeit 
for  graduation  nntil  tliey  can  set  fair  copy,  correct  proofs,  and  diB- 
tribute  at  the  rate  of  1,000  ems  per  hour.    Thereafter,  if  they  display 
an  aptitude  for  the  printing  business,  they  are  advanced  to  stone  work 
and  to  the  press  and  job  rooms.    Then  they  receive  instruction  in  mak- 
ing up  forms,  methods  of  measuring  margin,  arranging  the  fiirnitnre, 
and  locking  up  forms;  arrangement  of  title  pages  and  other  displayed 
matter;  sizes,  qnality  of  paper  and  cardboard;  in  the  handling  of  hand 
presses  and  power  platen  and  single  cylinder  presses;  regulation  of 
impression,  making  register;  rollers,  their  composition  and  mode  of 
manufacture;  making  wood  and  q^etal  cuts  ready ;  use  of  paper  cutters, 
etc.    Below  is  the  course  pursued  in  the  composing  room  and  showing 
the  rate  at  which  the  type  setter  is  expected  to  develop  speed: 

COURSE  IN  TYPE  SETTING  AND  PRINTINQ. 

Bonn. 

Names  and  uses  of  articles  in  printing  office  plant 24 

Learning  case  and  distributing ' 32 

Use  of  composing  stick  and  rule 32 

Sizes  and  designation  of  type 24 

Copy  marks 8 

Straight  composition,  reprint  and  manuscript  copy;  nonpareil,  brevier,  and 

long  primer.    Task  250  ems  per  hour 60 

Task  280  ems  per  hour 60 

Task  310  ems  per  hour 60 

Task  350  ems  per  hour GO 

Task  380  ems  per  hour 60 

Task  410  ems  per  hour 60 

Task  450  ems  per  hour 60 

Task  480  ems  per  hour 60 

Task  510  ems  per  hour 60 

Task  550  ems  per  hour GO 

Task  580  ems  per  hour 60 

Task  610  ems  per  hour 60 

Task  650  ems  per  hour 60 

Task  680  ems  per  hour 60 

Task  710  ems  per  hour . .  -j 60 

Task  750  ems  per  hour 60 

Task  760  ems  per  hour 60 

Tusk  780  ems  per  hour , 60 

Task  800  ems  per  hour 60 

Task  810  ems  per  hour 60 

Task  830  ems  per  hour ,  60 

Task  850  ems  per  hour 60 

Task  860  ems  per  hour 60 

Task  880  ems  per  hour gQ 

Task  900  ems  per  hour gO 

Task  910  ems  per  hour gQ 

Task  930  ems  per  hour qq 

Task  950  ems  per  hour gQ 

Task  975  ems  per  hour gQ 

Task  I^OOO  ems  per  hour t "[]  gQ 
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In  the  plant  of  the  printing  office  is  included  a  Oolombian  hand  press, 
a  nniyersal  jobber,  and  a  single  cylinder  newspaper  press,  aU  of  which 
are  in  constant  use  every  secular  day  in  turning  out  the  thousands  of 
lesson  leaflets  for  the  schools,  the  great  mass  of  printed  stationery  and 
books  required  by  a  busy,  compact  community  of  nearly  1,500  persons, 
and  in  taking  impressions  of  The  Summary,  the  periodical  published 
in  the  institution.  The  stock  of  display  type  contains  over  a  hundred 
fonts  of  modem  casting. 

Bookbinding. — ^The  bookbindery,  as  is  fitting,  is  a  close  neighbor  of 
the  printing  office,  occupying  a^oining  apartments  in  the  same  build- 
ing. Besides  the  opportunity  for  instruction  it  furnishes  it  is  service- 
able as  an  adjunct  of  the  institution,  in  that  its  workers  rule  and  bind 
all  the  ledgers  and  blank  books  required  in  the  various  counting  rooms, 
pad  the  memorandum  blanks,  bind  and  rebind  library  books,  and  accom* 
plish  much  more  of  value  in  their  line.  The  course  of  instruction  and 
practice  is  as  follows : 

COURSB  IK  BOOKBINDING. 

Hoars. 

Foldiog  stationery  and  printed  sheets 12 

Gathering '....  12 

Sewing  in  for  the  bands 25 

Sewing  of  bookstall  along  and  two  sheets  out 50 

Patting  on  fly-leaves  on  print  work 12 

Patting  on  fly-leaves  on  blank  work 37 

Gluing  the  back 12 

Cutting  front  fore  edge 25 

Rounding  and  backing : 125 

Catling  boards  for  covers 25 

Head  banding 50 

Lining  of  the  back 25 

Paring  of  leath er 25 

Patting  on  of  boards 25 

Leathering  of  back  and  comers 65 

Case  making ,  25 

Sliding  up  (paper  and  cloth) 25 

Pasting  up 25 

Pressing 25 

Marbling 65 

Gilding 65 

Bed  edging 65 

Final  examination  by  instructor,  binding  whole  book 50 

Under  tbe  same  lurisdiction  as  the  bindery,  and  in  an  adjoining 
room,  is  the  paper  box  shop  which  ranks  as  a  productive,  as  well  as  an 
instructive,  industry.  Here  are  made  the  boxes  in  which  are  packed 
the  shelf  goods  manufactured  in  the  hardware  department  and  in  tbe 
pipe  shop.  After  a  limited  time  for  practice  in  putting  together  the 
various  styles  of  boxes  the  workers  are  given  a  prescribed  task,  grad- 
aally  increased  as  they  become  efficient.  In  the  bookbindery,  also,  is 
taught  the  care  and  use  of  ruling  machines. 

Moulding  {iron). — ^The  foundery  is  a  portion  of  the  hardware  manu- 
facturing plant,  and  the  trades  class  \>\i\>Us  m  \\»  \i^^\\i  \ft  ^S^'^^ 
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articles  for  the  market  when  ihey  haye  been  taaglit  the  first  prfaidj^es 
of  moalding.    Besides  the  foundery  and  its  cupola  there  belong  to  fhe 
hardware  plant  a  two  story  iGLmshing  shop  and  paeking  room,  miH  room, 
large  storehon^e,  pattern  safe,  fan  room,  matoh  room,  and  all  tiie  oeGes- 
sary  machinery,  tools,  and  appliances  for  traasforming  a  pieee  of  pig 
iron  into  a  findy  finished  merchantable  piece  of  shelf  hardware.    The 
produet  eonsists  chiefly  of  shelf  brackets,  sad-irons^ frame,  sideband 
screw  pulleys,  grindstone  fixtures,  well  wheels,  casters,  barrel  hoTts, 
registers^  and  kindred  goods,  the  annual  output  bein^  about  1,^ 
tons.    There  are  120  inmates  employed  in  the  department — 50  in  tbe 
foundery  and  70  in  the  finishing  shop  and  packing  room.    Hie  mould- 
ing class  has  two  divisions.    In  one  the  rudiment  of  the  trade  vstt 
taught.    When  the  pupil  becomes  sufficiently  advanced  he  is  ta^ns- 
ferred  into  the  foundery  proper,  and  there  receives  gradually  mi^re  dif- 
ficult work  to  do,  until,  finally,  he  becomes  master  of  the  trade. 
Some  idea  of  the  range  of  practice  that  is  gained  may  be  formed  from 
the  statement  that  over  1,000  brass  patterns  and  600  wooden  patterns 
are  in  use.    The  tyro  in  bench  moulding  is  taught  first  how  to  ke^ 
his  patten  clean,  and  then  follow  lessons  in  the  tempering  of  sand, 
ramming  the  mould,  placing  of  bottom  board,  drawing  pattern,  and 
pouring.    This  is  all  bench  work.    The  same  course  applies  to  floor 
moulding  which  is  taken  up  by  the  most  advanced  pupils  before  grad- 
uation.   All  work  is  subjected  to  the  most  critical  examination,  and 
when  faults  are  discovered  the  pupil  who  is  responsible  for  them  is 
cautioned  and  instructed  how  to  avoid  them. 

Hardware  finishing. — In  this  class,  in  which  the  minimum  of  bene^ 
is  derived  by  the  pupils,  since  the  work  is  of  a  kind  that  requires 
dexterity  rather  than  special  skill,  are  engaged  second  grade  men 
whose  standing  has  effected  their  titles  to  more  profitable  instruction 
for  the  time  being,  and  members  of  other  grades  who  require  absorb- 
ing employment  to  accustom  them  to  persistent  and  quick  muscular 
effort,  and  who  spend  a  portion  of  their  working  hours  acquiring  an 
insight  into  some  more  useful  vocation.  There  are  handled  in  this 
shop  as  many  as  50,000  small  pieces  of  hardware  a  day.  In  the  sort- 
in^r,  grinding,  polishing,  drilling,  tapping,  and  riveting  of  the  articles, 
after  they  have  passed  the  mill  room,  the  men  gain  ^miliarity  with  a 
variety  of  drilling  machines,  parallel  lathes,  pulley  frame  riveters,  wire 
cutters  and  straighteuers,  emery  wheels,  sad-iron  turners,  chamfering 
hammers,  bolt  cutters,  sad-iron  handle  formers  and  polishers,  and  have 
mueh  practice  in  japanning,  coppering,  and  bronzing. 

Fattcrnmaking. — Beginners  are  instructed  as  to  the  specific  proper- 
ties and  applications  of  wood,  and  have  explained  to  them  the 
operations  of  moulding  so  that  they  may  appreciate  the  use^  of  draught, 
halving,  cores,  etc.  Following  lessons  in  the  care  of  tools  and  in  the 
cutting  out  and  turning  of  wood  they  prepare  simple  patterns  and 
then  engage  in  the  more  di^eult  e^^ercisea  in  which  cores  are  used. 
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firequent  test  in  a  final  examination  is  the  making  of  patterns  in 
detj^il  for  turning  lathes.  It  is  by  this  class  that  the  wooden  pattenui 
for  the  brass  and  iron  moulders  are  made.  The  coarse  of  instnictkm 
and  practice  is  as  follows : 

COUBSIB  TS  PATXERNatAKINO. 

Houn. 

To  plane  a  2  by  4  ont  of  wind,  to  gauge^  and  square  throughoat 50 

Practice  in  nse  of  rip  and  cut-off  sawa 25 

ITiling  aawB * 25 

M^ortiaing,  doyetailing,  and  mitreiog  with  chisel 75 

Turning  srCiick  to  sij» 13 

TuniDg  beads  and  gouge  work 25 

Turning  vases  and  general  lathe  work 38 

Making  round  core  boxes 8 

Bracket  pattern 38 

Crank  jNittfim— combining  turning  and  bench  work 25 

Smanhimd  wheel 23 

^niall  gear  blank,  curved  arms 20 

Small  pulley , 25 

Spider,  kettle,  gem  iron,  etc 75 

Draw  handle,  door  latch,  etc 50 

Tool  chest  for  hand.  1  athe 25 

Vise  pattern -. 63 

Engine  cylinder,  core  boxes,  valve,  etc 75 

Hanger  pattern  for  line  shaft 38 

l>etail  of  a  speed  lathe  assigned  by  instructor 50 

Globe  valve  pattern,  T-joints  and  elbows 60 

Final  examination,  general  work  assigned  by  instructor 100 

Machinista, — ^In  the  machine  shop,  which  is  stocked  with  an  assort- 
ment 4)f  engine  lathes,  speed  lathes,  planers,  drills,  and  other  metal 
working  machinery,  there  are  accommodations  for  50  men  in  the  two 
sections  of  the  class.  Preliminary  to  the  course  an  ^planation  is  given 
of  the  construction  of  the  machines  to  be  used  and  the  theory  of  cutting 
tools  is  analyzed.  The  earliest  work  is  at  benches,  which  are  supplied 
with  vises,  chisels,  files,  and  other  necessary  tools.  The  course  of 
instruction  and  practice  is  as  follows : 

COURSE  FOR  MACHINISTS. 

Hours. 

Chipping  small  blocks 60 

Filing  and  finishing  small  blocks 38 

Filing  and  fitting  a  sliding  pair 50 

Scraping  small  surface  x>late 60 

Scraping  small  valve 50 

Drilling  and  rose-biting  holes  in  flat  iron 20 

Drilling  and  rose-biting  holes  in  round  iron 25 

DriUing  and  rose-biting  boxes 25 

Planing  small  surface  plate 12 

Flam  ng  small  blook 38 

Planing  key-ways,  dovetails,  slots,  etc GO 

General  work  on  planer.. 60 

Turning  a  cylindrical  block  to  gange 12 

Turning  a  series  of  different  sized  steps  on  cy Under ^^ 

Hand  tooling "^ 
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Hoon. 

Fmishing  and  poliBhing 12 

Taming  V  and  square  thread  cap  screw 50 

Chucking,  boring,  etc.,  of  gear  wheels,  pulleys,  etc 60 

Chucking,  boring,  and  cutting  square  and  V  threads  on  nuts 60 

Centreing  and  turning  an  eccentric 38 

Turning  taper,  centres,  mandrels,  and  reamers 50 

Planing  small  valve  on  shaper 25 

Cutting  gear  wheel  teeth  to  templet  on  shaper 25 

Fiual  examination,  consisting  of  general  repair  work 125 

All  repairs  to  machinery  about  the  establishment  are  made  by  the 
machinist  class,  and  during  the  past  year  considerable  new  work  has 
been  turned  out  for  the  building  constructors,  a  notable  piece  being 
four  winding  stairways  leading  to  the  new  auditorium. 

Iron  forging. — ^The  equipment  of  each  learner  includes  a  power  forge, 
anvils,  tongs,  hammer,  sledge,  and  kindred  tools.  The  care  and  man- 
agement of  the  fire  is  first  given  attention  and  then  drawing,  upsettingj 
forming,  and  welding  are  practised^  bars  of  lead  being  used  until  the 
pupil  has  gained  an  exact  idea  of  the  proper  treatment  of  the  piece 
before  dealing  with  hot  iron.  The  intermediate  exercises  include  such 
constructions  as  hooks,  bolts,  shackle,  chain,  swivel,  binge,  tongs,  etc. 
The  course  of  instruction  and  practice  is  a«  follows: 

COURSE  IK  lUON  FOSGING. 

Hoan. 

Drawing  lead  into  square^  octagonal,  and  round  hars 25 

Drawing  lead  into  different  forms,  with  sledge  practice 15 

Drawing  iron  into  square,  octagonnl,  and  round  hars • 3o 

Drawing  iron  into  different  forms,  with  sledge  practice 20 

Light  welding,  scarf,  right  angle,  T  and  butt 30 

Making  heavy  welds,  scarf,  right  angle,  T  and  butt 30 

Making  chain,  hooks,  swivel,  blacksmiths'  tongs,  etc 40 

General  forgings  from  pattern  or  drawing 40 

Working  and  tempering  steel 60 

Making  and  tempering  stonecutters'  tools 60 

Making  blacksmiths'  tools 90 

Making  machinists'  tools 90 

General  work  in  forging  or  repair  from  pattern  or  drawing 90 

Final  examination : 

Blacksmiths'  tools 12 

Machinists'  tools 12 

Forging  from  a  pattern  or  drawing 12 

Horseshoeing. — This  is  an  outgrowth  of  the  forging  class,  and  is 
especially  designed  to  furnish  a  certain  means  of  livelihood  to  a  class 
of  men  who  would  be  likely  to  find  congenial  employment  in  the  black- 
smith shops  ol  rural  districts.  The  first  few  exercises  of  the  course  are 
the  same  as  those  in  the  forging  curriculum.  It  is  when  the  treatment 
of  a  horse's  hoof  is  brought  under  consideration  that  the  outlines  begin 
to  vary  materially.  Jointed  strips  of  wood,  made  to  counterfeit  in  shape 
and  action  horses'  legs,  are  used  in  teaching  the  methods  of  fitting  and 
calking  shoes  until  the  pupils  are  accustomed  to  the  operation.    There- 
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after  they  are  permitted  to  test  their  skill  upon  tiie  draught  stock  of 
the  reformatory.    The  course  of  instruction  and  practice  is  as  follows : 

COURSE  IN  HORSESnOKING. 

Hours. 

Use  of  hammer  in  drawing  and  shaping  lead  bars 25 

Drawing  and  shaping  iron 25 

Welding  iron .*. , 38 

Working  steel 50 

Making  blacksmiths' tools 88 

Practical  work  in  preparing  hoof  for  shoe 60 

Calking  and  fitting  shoes 125 

Making  horseshoes 150 

Final  examination,  consisting  of  shoeing  and  repair  work 125 

Brass  finishing. — ^Eepairs  to  electrical  apparatus,  the  manufacture 
of  oarlocks  and  brass  trimmings  for  the  skiffs,  canoes,  sailing  boats, 
and  steam  launches  turned  out  of  the  boat  shop,  and  the  making  of  all 
brass  articles  required  in  any  of  the  departments  of  the  institution,  give 
the  advanced  pupils  of  this  class  an  all-round  experience  in  their 
trade  that  is  of  inestimable  value.  The  equipment  of  the  class  room, 
in  addition  to  the  requisite  hand  and  machine  lathes,  drill  press, 
furnace,  forge,  milling  machine,  etc.,  includes  a  plating  apparatus  with 
small  dynamo,  and  pupils  are  taught  the  methods  of  depositing  nickel, 
silver,  and  gold  plates  on  metals.  The  contribution  of  the  class  to  the 
new  auditorium  is  a  mammoth  corona  supporting  nearly  a  hundred 
16-candle  electric  lamps,  and  a  number  of  artistic  electroliers.  The 
course  of  instruction  and  practice  is  as  follows: 

COURSE  IN  BRASS  FINISniNO. 

Hours. 

Oral  instrnction  on  the  draught  of  patterns,  names  of  fileS;  etc 13 

Filing  parallel  and  right  angle  surfaces 50 

Filing  and  fitting  dovetail  plugs  to  gauge ". 50 

Filing  and  fitting  small  gear 25 

Making,  grinding,  and  using  scrapers 25 

Filing,  setting,  and  using  back-saw 25 

To  keep  in  order  and  use  soldering-irons  for  soft  solder 38 

Gating  patterns 25 

Soft  soldering  on  soft  metal  with  blow  pipe  and  alcohol  lamp 50 

Soft  soldering  -on  hard  metal  with  blow  pipe 60 

Hard  soldering  with  blow  pipe 50 

Hard  soldering  with  forge 50 

Annealing  brass 25 

Hardening  brass *. 25 

Bending  brass  tubing  and  rods 25 

Hardening  and  tempering  tools,  case  hardening  of  iron,  bluing  screws 63 

Care,  grinding,  use  of  twist  drills 25 

Drilling  and  tapping 25 

Use  of  hand  tools  on  speed  lathe 50 

Use  of  wood  tools  on  speed  lathe 25 

Turning  to  standard  and  hardening  speed  lathe  centres 

Use  of  grinding,  polishing,  and  buffing  wheel 25 

Building  of  a  small  model  complete  from  draw^ing 125 

S.  Ex.  65 41 
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Connected  with  the  class  room  is  a  small  foundery  in  which,  braaa 
moulding  is  taught  and  where  the  permanent  patterns  for  the  lion 
foiiiidery  are  made.  The  pupils  learn  the  parts  of  the  flask,  the  uses  of 
the  cope  and  drag,  placing  and  lifting  of  patterns,  gating  of  patterns, 
how  to  temper  the  sand,  pouring,  calculation  of  shrinkn^,  miiing 
metals^  care  of  fire,  etc.  The  cojirse  covers  a  period  of  six  months  for 
men  who  spend  all  their  working  hours  in  the  foundery,  and  thereaftser 
they  have  practice  in  making  i)attems  in  almost  endless  vaciety. 

Umbrella  making. — This  is  another  of  the  indusmes  which  has^  a& 
an  object  profitable  production  as  well  as  instruotion,  and  whieh  » 
largely  carried  on  by  second  grade  men.    The  ms^or  portion  of  the 
umbrellas  turned  out  are  of  common  cambric,  though  some  of  tlie  more 
experienced  hands  aste  engaged  upon  a  finer  quality  of  goods  and  hare 
made  high  grades  of  sun  umbrellas  and  parasols  &om  sateens  and  otii«r 
covering  ma^rials.    The  extent  of  the  instruction  affi>rded  will  be 
best  understood  by  following  an  umbrella  tliix>ngh  its  various  pnK 
cesses.    The  cloth  is  passed  in  roUs  to  operators  who  single*tum  hem 
it  on  each  side.    It  is  then  refolded  into<  bundles  and  given  to  the 
cutters,  who  are  guided  in  their  work  by  wooden  patterns  for  each  size. 
The  gores  t^us  formed  are  run  up  into  covers  by  sewing  maohine 
operators.    Meanwhile  in  another  part  of  the  shop  the  firamesare  being 
constructed.    The  ribs  aare  first  hung  around  by  one  work^sr,  smother 
adjusts  the  runner,  and  another  the  notches^    The  skeleton  is  now 
reiuly  for  the  sticks,  to  which  hove  already  been  affixed  the  cni>s  and 
springs.    The  cover  is  secured  to  the  frame,  stretched,  and  ironed,  t^e 
finishers  put  on   the   ferrules,  the  packers  inclose  the   completed 
umbrella  in  paper  slips  and  bands,  and  it  is  ready  for  the  market.    As 
the  men  engaged  in  these  operaticms  become  proficient  a  stated  amount 
of  product  per  day  is  required  of  them,  the  limit  being  placed  at  such 
a  point  as  shall  enforce  close  and  steady  application. 

Pipe  making. — ^A  number  of  the  graduates  and  advanced  pupihs 
of  the  wood  turning  class  find  a  place  to  put  their  knowledge  to  a  Mr 
test  in  the  shop  known  as  the  novelty  works.  Wood  smoking- pipes 
of  many  shapes  are  the  chief  prodnct,  but  there  are  also  made  umbrellia 
sticks,  with  olive  root,  birch,  and  apple  wood  handles,  for  the  umbrella 
department,  and  hatchet  handles,  lignum- vit»  and  maple  caster  wheels, 
and  grindstone  handles  for  the  hardware  depai?tment.  The  w(H'kers 
gain  experience  in  handling  automatic  turning  lathes,  drill  presses^ 
band  and  rip-saws,  dowelling  and  sandpapering  machines,  and  polish- 
ing wheels. 

Phimbi7ig.— When  the  members  of  tiiis  division  have^  become 
pretty  thoroughly  posted  as  to  the  use  of  plumbers'  tools  and  fornaees^ 
the  preparing  of  wiping  cloths,  making  solder,  soldering  seams,  mak- 
ing cup,  over-cast,  flange,  and  branch  joints,  etc.,  they  are  instructed  as 
to  the  proper  arrangement  of  drain,  soil^  and  waste  pipes^  supply 
pipes,  boilers,  tanks,  and  pumps,  and  as  to  the  disposal  of  traps  and 
rentiiators.    In  the  class  room  aie  ae.e.o\simo^^jsAAft\\&<kit  \|raottca£  illus- 
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IratioBS  of  the  treatment  of  the  plumbing  work  used  in  modern  tene- 
ments and  factories.  The  course  of  instruction  and  practice  is  as  fol- 
lows: 

COURSE  IN  PLUMBING. 

Hoars. 

Caulking  and  ontting  cast  iron  pipe  fittings 40 

Mailing  Beams  of  sheet  lead 40 

Over-cast  joints 40 

Cnp  joints 40 

Making  S- traps 48 

Wiping  horizontal  round  joints 48 

Wiping  horizontal  branch  joints - GO 

Wiping  upright  round  joints 60 

Wiping  upright  branch  joints 60 

Wiping  on  stopcocks 40 

Wiping  flange  joints  on  floor  on  safes 40 

Wiping  waste  in  copper  lined  bath  tabs 40 

Wiping  flange  on  2-inch  pipe 40 

Wiping  on  ferrule  from  ^inch  to  2" inches 48 

Wiping  joints  in  corners,  under  floors,  or  botw^een  joists  at  different  angles  ...  40 

Making  bends  with  and  without  sand 24 

Making  bottle  traps *. 60 

Wiping  tanks  or  cisterns 40 

Making  safes  for  fixtures 40 

Putting  over  floor  in  sale  waste 40 

Setting  water-olosct,  wash-basin,  sink,  urinals,  and  connecting  pipes  necessary 

for  same , 120 

Steam  ftttirtff. — ^Tlie  miles  of  pipe  in  the  steam  heating  and  power 
plant  of  the  reformatory,  with  the  constant  demand  for  repairs  and 
the  connecting  of  new  radiators,  give  practical  employment  to  mem^ 
bers  of  this  division  as  rapidly  as  they  can  be  advanced  to  a  point 
of  usefulness.  In  order,  the  instruction  furnished  is  as  follows:  Cut- 
ting pipe,  plain  and  lock-nut  threads,  and  right  and  lefb  nipples;  tap- 
ping out  fittings ;  cutting  gaskets  and  washers  for  flanges,  unions,  etc. ; 
packing  valves  with  common  screw  stuffing  box,  also  water  glasses; 
packing  valves  with  follower  used  in  stuffing  box;  taking  out  piece  of 
pipe  and  connecting^  with  right  and  left  coupling;  taking  out  pipe  and 
connecting  with  water  union;  taking  out  pipe  and  connecting  with 
flange  union;  taking  out  pipe  and  connecting  with  lock-nut;  making 
and  placing  square  or  right  angle  wall  coil  or  pipe  beater;  making 
box  coil  of  return  bends,  connecting  with  lock-nut  to  header.  In  learn- 
ing these  details  the  average  pupil  requires  about  250  hours.  There- 
after he  fits  himselffor  his  trade  by  the  experience  afforded  through 
general  jobbing  work. 

Tinsmitfiing, — ^The  actual  practice  received,  after  the  novitiates  have 
been  taught  the  use  of  furnaces,  anvils,  shears,  and  soldering-irons,  and 
have  learned  how  to  prepare  different  metals  for  hard  and  soft  solder- 
ing^ extends  fipom  making  simple  forms  of  pans,  bowls,  cups,  pipe- 
joints,  etc.,  to  the  joining  of  stove-pipe  elbows,  the  making  of  intricate 
ornamental  pieces,  and  roofing.  The  course  of  instruction  and  practice 
is  as  follows: 
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COURSE  IK  TIKSMITHIKG. 

CoiQn. 

Catting  on  line  with  bench  and  hand  shears S 

Marking  gut  from  pattern  and  catting  oat  work 50 

Taming  edge  for  grooving 20 

The  nse  of  the  grooving  machine ^ 30 

Ponnding  down  seams 10 

Taming  edge  for  wiring  with  tnrning  machine 50 

Use  of  hand  wiring  machine 50 

Use  of  barring  machine  for  turning  edge  for  bottoms 50 

Soldering  scams 50 

Measnring  for  bottoms  and  catting  oat  same 50 

Taming  edge  for  bottoms  and  patting  on  same 50 

Setting  down  bottoms  ready  to  doable  seam 50 

Doable  seaming  by  hand 30 

Doable  seaming  with  hand  machine iQ 

Soldering  bottoms 50 

Patting  on  ears  and  bails  and  making  the  bails 40 

Making  rims  for  covers  and  patting  on  the  same 30 

Making  dipper  handles  and  soldering  the  same 40 

Drawing  oat  soldering-irons  and  fil  ing  and  tinning  same 20 

Making  stove-pipe 30 

Making  tea-kettles '. 50 

Making  boilers 75 

Final  examination,  general  Jobbing >. 73 

Barbering. — ^The  facilities  for  learaing  how  to  treat  crown  and  face 
hairs  from  the  8tandx)oint  of  a  barber  are  exception  ally  good,  as  there 
is  constantly  at  hand  an  inexhaiistible  supply  of  subjects  for  experi- 
ment. The  men  in  this  class,  averaging  about  twenty  in  number,  shave 
and  cut  the  hair  of  all  the  men  in  the  institution  as  often  as  is  needed. 
The  barber  shop  is  in  the  No.  1  trades  school  building,  convenient  to 
the  centre  of  population  during  the  working  hours,  and  to  it  are 
marched  those  who  need  the  services  of  the  barbers.  The  shop  is 
equipped  with  tilting  barber  chairs,  looking  glasses,  and  the  necessary 
accoutrements  of  such  an  establishment.  The  beginners  are  not 
entrusted  with  razors  until  they  have  learned  the  principles  of  shaving 
thoroughly  and  have  acquired  the  knack  of  a  light  touch  through 
watching  the  movements  of  the  instructor  and  the  more  advanced 
pupils.  After  completing  the  assigned  course  the  pupil  is  required  to 
shave  men  well  at  the  rate  of  five  per  hour  and  to  cut  hair  in  any  style 
at  the  rate  of  one  head  every  twenty-five  minutes.  The  course  is  as 
follows: 

COURSE  IN  BAnBKlllXO. 

Hocn. 

Honing  razors 36 

Latbcring  and  combing , 30 

Stropping 12 

Shaving  light  beards 40 

General  shaving 40 

Hair  cutting  (lay  down) 40 

Hair  cutting  (pompadour) 40 

Shampooing 15 

Dyeing  and  coloring 30 

General  review ,  consisting  o€  aw^  'w o^Vl  -wViViiVv  rnvj  ^^^^  ''^^'^^  ^«^ ^ 
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Tailoring. — By  the  members  of  tliis  class,  whicli  usually  numbers 
about  lialf  a  hundred,  are  manufactured  all  the  uniforms  worn  by 
inmates  of  all  grades.  The  course  is  not  intended  to  develop  merchant 
tailors,  but  rather  to  give  a  good  general  idea  of  the  trade  to  those 
who  live  in  a  locality  where  it  is  likely  to  be  helpful.  All  cutting  is  at 
present  done  by  the  iusjiructor,  the  pupils  learning  basting,  hand  and 
machine  sewing,  pressing  and  finishing  of  trousers,  coats,  waistcoats, 
and  overcoats.  In  the  tailor  shop,  too,  is  done  the  required  repairing 
to  garments  of  all  kinds. 

Shoeniaking, — ^The  manufacture  and  repair  of  all  the  shoes  and  slip- 
pers for  the  members  of  the  community  give  to  the  embryo  shoe- 
makers enough  practice  so  that  no  stock  is  wasted  in  experiments. 
For  the  lower  first  and  second  grade  men  they  put  together  a  heavy, 
low-cut  shoe  of  common  grade,  and  for  members  of  the  upper  first 
grade  and  paroled  men  there  is  manufactured  a  lace  shoe  made  from  a 
good  quality  of  stock  and  well  finished.    The  course  is  as  follows: 

COURSE  IN  8H0EMAKIXO. 

Hours. 

Making  waxed-ends  and  bristling  tliem,  stitching  and  blindstitcliing 60 

Square  awl  stitching 120 

Lasting  and  stocking 120 

Pegging  and  nailing 100 

Heeling * 76 

Trimming  shoes 150 

Bamishing 75 

Bottom  finishing 100 

Treeing 60 

General  instruction  in  the  different  kinds  of  leather,  cutting  out  work,  etc 60 

Final  examination,  making  shoes  alone  from  beginning  of  outline  to  end 60 

Cooking, — In  an  apartment  adjoining  the  main  kitchen  of  the  estab- 
lishment, and  near  that  in  which  the  meals  of  the  guards  and  employes 
are  prepared,  are  half  a  dozen  stoves,  with  a  profusion  of  pots,  pans, 
ketfles,  broiling  irons,  etc.  Here  there  is  dssembled  nearly  every  day 
a  class  learning  the  science  of  cookery  under  the  tutelage  of  the 
steward.  In  addition  to  acquiring  a  useful  knowledge  of  plain  cook- 
ing, and  of  the  adventitious  methods  of  making  food  palatable,  the 
members  are  instructed  in  the  effects  of  heat  in  different  degrees  upon 
the  nutritious  qualities  of  meats  and  vegetables.  Many  of  the  dishes 
prepared  by  them  find  places  on  the  tables  in  the  officers'  dining  room. 
The  curriculum  adhered  to  is  as  follows: 

COURSE  I.— BREAKFASTS. 

Honrs. 

Care  of  fires,  cleaning  utensils,  and  care  of  kitchen 25 

Cutting  meat 63 

Grilling 25 

Frying 38 

Baking  muffins  and  breakfast  cakes 38 

Preparing  breakfast 13 
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COURSE    II.— LUN€IIEa. 


neon. 
...   75 


Wh:it  and  how  to  cook 

Meat  extracUf  and  broth 38 

Gn?els  and  A>evcnigca « 38 

Principles  of  serving ^ 


COURSE  III.— DlS:!fERS. 


Soups  nud  hlsqocs 
Roasts 


Hoan. 

..    50 
..    50 


Fish ^ 38 

Vegetables 75 

Pastry  and  cakes.. 100 

Entries *.. 56 

Arranging  diimer . 13 

The  baking*  class  may  properly  be  eaUed  a  snbdmslon  of  the  cooking 
class.  Its  quarters  are  in  the  basement  of  what  is  known  as  the  domes- 
tic bnilding,  and  its  experience  is  derived  chiefly  throngb  preparing  the 
doagh  and  baking  the  bread  for  the  use  of  both  the  inmates  and  the 
ofBcers. 

Stenography. — ^For  those  men  whose  antecedents^  expressed  ambitions, 
education,  and  prospects  indicate  that  they  are  adapted  for  a  commer- 
cial career  or  to  act*  as  amanuenses,  a  well  planned  ooursc  in  phouog- 
raphy  is  provided.  The  system  taught  is  Graham's.  The  currieulom 
as  arranged  anticipates  the  graduation  of  shorthand  writers,  cs^abie 
of  taking  dictation  of  ordinary  business  matter  at  the  rate  of  at  least 
120  words  a  minute,  within  a  year.  In  addition  to  the  practice  allowed 
in  the  class  room,  those  who  are  capable  of  writing  rapidly  enough  are 
furnished  facilities  for  taking  full  notes  of  the  lectures  to  the  various 
school  classes.  Not  a  few  of  the  graduates  have  shown  their  ability  to 
maintain  a  speed  of  150  words  a  minute.  The  order  and  division  of  the 
lessons  is  as  follows: 

COIXBSB  IK  STENOGRAPnr. 


Consonant  signs. 

Joining  of  consonants; 

J 88  circle. 

"Word-sign  8. 

Vocalization. 

Position  of  words. 

Vocalization  of  circles,  eto. 

Vowel  word-signs. 

Diphthongs. 

Method   of   placing   vowels    between. 

strokes. 
Prefixes  and  affixes. 
Brief  irai/«  and  yays. 
Word-signs. 
Aspirates. 
Z,  r,  and  ish. 
L  and  r  hooks. 


L  and  r  books  with  circles,  etc 

Hook  for  in,  ler,  and  reZ. 

Word-signs  and  contractions. 

Ef,  vee,  and  en  hooks. 

Shon  and  iti?  hooks. 

E8kon  hook. 

Word-signs. 

Widening  and  doubling. 

Halving  principle. 

Word-signs. 

Omission  of  consonants  and  vowels,  and 

joining  parts  of  wordA. 
Phrase  writing. 
Omission  of  words. 
Enlarged  vca}/  and  yay. 
Word-signs  and  dictation. 
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As  soon  as  the  clementiiiy  principles  have  been  mastered  the  pupils 
are  required  to  write  from  dictation  at  a  speed  commensurate  with  their 
knowledge  of  the  code,  and  this  is  kept  up  until  withdrawal  from  the 
class. 

Tifpewriting. — ^Typewriting  is  so  closely  allied  to  stenography  in  prac- 
tice that  a  course  in  the  latter  would  scarcely  bo  complete  without  abil- 
ity to  handle  the  writing  machine  with  facility.  It  is  but  natural,  there- 
fore, that  training  in  tyi)ewriting  should  be  an  accompaniment  of  a  x)or- 
tion  of  the  phonographic  course.  The  pupils  begin  to  practise  on  the 
machines  when  they  first  take  up  word-signs  and  continue  until  they 
can  manipulate  the  keyboard  at  the  rate  of  for^  words  or  more  per  min- 
ute for  tan  minutes.    The  course  is  as  follows:. 


COURSE  m  TYPEWRITING. 


Location  of  liters. 

Fiagoring  and  eyenness  of  toaeh. 

Exercises  in  selected  words. 

Forms  of  basinoss  correspondence,  head- 

ingSy  titles,  addresses,  etc. 
SpeUing;  pnnetaation,  capltaltzation,etc. 


MiacenaneoQS  exfircisea  in  writing  from 
dictation. 

Technical  expressions  and  abbreviations. 

Speed  exercises. 

Mechanism,  adjustment,  and  care  of  ma- 
chine. 


Meetrio  lighting. — ^The  artificial  illumination  of  the  reformatory  and 
its  surroundings  is  by  means  of  about  2,300  incandescent  lamps  of  10 
and  16-candle  power,  and  30  aic  lamps.  In  each  cell  there  is  a 
10-caudle  light,  in  the  corridors  and  class  rooms  are  many  16- 
candle  lamps,  and  about  the  grounds  and  in  some  of  the  shops  are 
2,000-candle  power  arc  lamps.  The  dynamos  furnishing  the  powerful 
currents  are  located  in  a  bow-roofed  building  constructed  especially 
for  holding  them.  In  the  plant  is  included  a  Brush  arc  dynamo,  four 
incandescent  dynamos,  and  one 90  and  two  120horse  power  engines. 
There  is  besides  in  the  domestic  building  an  emergency  dynamo  capa- 
ble of  lighting  120 16-candle  lamps.  The  care  and  operation  of  these 
machines  furnishes  occupation  and  instruction  usually  to  half  a  dozen 
men  at  a  time.  The  practical  experience  includes  stringing  wires, 
trimming  lamps,  laying  out  and  yerifying  wire  plans,  calculation  of 
spread  of  light,  ad^justment  of  electric  call  bells,  etc.  Theoretical 
knowledge  is  gathered  at  the  meetings  of  the  class  in  electricity,  which 
is  a  feature  of  the  school  of  letters. 

Meehanieal  drawing. — All  pupils  learning  trades  in  which  a  knowl- 
edge of  draughting  is  necessary  or  helpful  have  a  place  in  the  mechanical 
drawing  class,  which  has  on  its  rolls  from  three  to  four  hundred  names 
at  a  time.  The  class  is  divided  into  three  sections,  and  each  of  these 
sections  is  again  divided  into  eleven  graded  subdivisions  containing 
from  six  to  twenty  learners.  The  work  of  the  whole  class  is  under  the 
direction  of  a  mechanical  engineer,  and  he  is  assisted  by  a  corps  of  in- 
mate instructors  who  have  completed  the  prescribed  course  and  are 
capable  of  guiding  others  over  the  paths  they  have  trodden.    One  sec- 
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tiou  spends  every  Tuesday  and  Friday  afternoon  in  the  drawing  class 
room,  another  is  there  every  Monday  and  Thursday  afternoon,  and  the 
third  is  under  instruction  each  week-day  morning  from  11  to  12  o'clock. 
The  drawing  room,  which  is  about  125  feet  long  and  50  feet  wide,  is 
fitted  with  tilting  tables  at  which  the  men  stand  while  working  on 
their  drawing  boards.  The  equipment  includes  a  plentiful  supply  of 
drawing  instruments,  models,  etc. 

The  outlined  course  provides  for  teaching  to  all  members  of  the  class 
the  principles  of  working  drawings,  projections  of  planes,  lines  and 
points,  geometric  problems,  and  the  use  of  instruments.  From  that 
point  the  course  is  specialized,  and  there  are  subdivisions  for  the  car- 
penters and  wood  turners,  for  the  bricklayers  and  plasterers,  for  the 
fresco  painters  and  wood  carvers,  for  the  machinists,  patternmakers, 
and  blacksmiths,  and  for  the  stonecutters.  The  carpenters,  for  in- 
stance, are  made  familiar  with  the  draughting  of  framework  and  joints, 
sections  through  partitions,  doors  and  windows,  framing  plans  of  ten- 
ements, scale  drawings  of  buildings  from  measurement,  etc.j  the  iron 
'  workers  learn  to  prepare  machine  details  from  models  and  sketches,  to 
make  free-hand  working  drawings,  and  to  solve  problems  in  construc- 
tion ^  and  the  wood  carvers  and  frescoers  take  up  the  elements  of  orna- 
ment, lines,  geometric  forms,  leaves,  and  flowers,  and  their  use  in  dec- 
oration. 

It  is  well  to  inquire  concerning  the  effects  of  manual  training  upon 
criminal  dullards,  as  shown  by  the  experience  at  the  Elmira  institution. 

Hamilton  D.  Wey,  M.  D.,  physician  to  the  Elmira  reformatory, 
says  that  the  criminal's  wrongdoing  has  its  origin  in  blunted  or  non- 
developed  nervous  areas  [in  the  brain]  and  is  indicative  of  wrong- 
headedness.  Whatever  may  be  said  of  the  motives  or  incentives  that 
led  to  crime,  the  fact  remains  that  the  head  of  the  criminal  is  wrong. 

To  correct  this  abnormal  mental  condition  should  be  the  aim  of  the 
state  in  dealing  with  its  convicted  felons,  and  no  scheme  or  plan  has 
accomplished  such  results  as  those  wrought  by  education,  as  comprised 
in  letters  and  physical  and  manual  training,  tempered  by  the  whole- 
some disciijline  indispensable  in  successful  prison  management. 

His  efforts  are  directed  toward  the  awakening  of  dormant  mental 
activity  by  stimulating  peripheral  nerves.  These  nerves,  roused  to 
action,  excite  corresponding  areas  or  motor  tracts  in  the  brain  to  put 
forth  their  energies  j  and,  by  frequent  repetition  of  this  stimulation, 
the  growth  and  development  of  certain  cerebral  centres  is  promoted. 

Dr.  Wey  relates  with  some  particularity  the  results  of  the  system- 
atic course  of  training  to  which  he  subjected  43  dullards  at  the  re- 
formatory. He  had  baths  administered  to  them  at  frequent  intervals 
and  with  regularity  in  conjunction  with  passive  exercise,  as  kneading 
the  muscles,  working  the  joints,  and  friction  applied  to  the  entire 
body  through  rubbing  by  a  professional  trainer,  as  employed  in  the 
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Turkish  bath;  and,  later  in  the  day,  a  manual  drill  and  calisthenics  to 
furnish  exercise  and  supplement  the  routine  task  hitherto  daily  per- 
formed in  the  shop. 

To  train  these  dullards'  arms  and  legs  to  motions  of  precision  and  to 
act  in  unison,  remarks  Dr.  Wey,  was  something  more  than  muscular 
development  and  exercise  in  the  common  acceptation  of  the  term;  it 
was  mental  training  as  well  as  physical. 

To  the  justness  of  this  conclusion  any  man  will  subscribe  who  has 
seen  a  dcQl,  shuffling  lout  transformed  into  a  prompt,  alert  soldier 
through  the  agency  of  military  drill. 

The  experiment  of  Dr.  Wey  was  conducted  with  great  care.  The 
weight  and  physical  measurements  of  each  prisoner  were  recorded  both 
before  and  after  the  regimen  to  which  he  was  subjected.  For  sixteen 
months  this  line  of  treatment,  as  outlined  above,  was  followed.  At 
the  end  of  that  period  the  doctor  records  his  conviction  as  follows : 

Having  in  the  line  of  my  duties  within  the  past  year  witnessed  the 
results  obtained  in  educational  work  through  bodily  training,  I  am  an 
advocate  of  the  employment  of  an  instructor  in  physical  culture,  and 
the  treatment  in  accordance  with  this  plan,  as  a  part  of  the  educational 
system,  in  a  course  of  not  less  than  six  months'  duration,  of  the  over- 
grown dunce  and  physically  defective  through  malnutrition  and  past 
excesses. 

Such  a  course  might  at  first  result  in  a  monetary  deficiency,  but  the 
improved  condition  of  the  men,  and  their  increased  capabilities  for 
production,  would  in  the  end  offset  the  initiatory  loss. 

Dr.  Wey's  experiment  throws  a  powerful  side  light  on  the  general 
question  of  manual  training.  For,  if  such  training  avails  with  mature 
and  vicious  men,  with  minds  made  gross  and  obtuse  by  crime,  how 
much  more  effectual  must  the  same  kind  of  discipline  prove,  under 
happier  conditions,  upon  the  unper verted  mind  of  youth  t 

The  physiological  argument  for  manual  training  at  an  early  period 
of  life  is  well  and  succinctly  stated  by  Dr.  Wey,  as  follows: 

A  large  district  within  the  brain  is  composed  of  motor  centres  pre- 
siding over  motor  ideas,  and  according  as  certain  muscles  are  exercised 
and  cultivated  at  the  proper  time,  the  growth  period,  the  cells  of  gray 
matter  comprising  these  motor  areas  are  developed  and  multiplied. 
Each  centre  presides  over  its  own  group  of  muscles,  and  the  neglect 
of  these  muscles  through  defective  exercise  and  other  causes  will  result 
in  a  weakening  of  that  centre  and  a  defect  of  the  motor  system.  As 
a  muscle  is  exercised  it  is  made  to  grow,  and,  as  it  grows,  it  develops 
and  strengthens  the  nerve  centre  that  controls  it. 

The  muscles  of  an  infant,  giving  expression  to  aimless  and  inco- 
ordin»ted  motion,  and  those  of  the  artisan,  trained  to  delicate  manipu- 
lation, are  composed  of  similar  anatomical  elements;  but  the  difference 
which  characterizes  them  resides  in  the  nervous  mechanism  represent- 
ing the  movements  of  which  they  are  capable,  and  not  in  the  muscles 
themselves. 

The  motor  centres  of  the  artisan  are  the  largest,  and  the  cells  in  his 
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motor  areas  are  more  numeroas,  larger,  more  branched,  and  more 
widely  connected  with  other  cells. 

lie  might  have  added  that  the  nnexercised  brain  centres  remam 
undeveloped  and  in  an  infantile  condition  through  life,  since  this  is  a 
necessary  corollary.    Hence,  the  necessity  of  early  hand  training. 


CHAPTER  XIV. 


THE  EFFECT  OF  MANUAL  TRAINING  AND  TRADE 
INSTRUCTION  UPON  THE  INDIVIDUAL 
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CHAPTER  XIV. 

THE  EPPECT  OP  XAHXTAL  TBADHNQ  AND  TSADE  INSTEUCTIOH 

UPON   THE  IHDIVIBUAL. 

As  stated  in  the  letter  of  transmittal  the  original  intention  of  the 
Department,  in  carrying  out  the  instructions  of  Congress,  was  to 
secure,  on  the  widest  possible  basis,  the  actual  results  of  experience  in 
manual  and  trade  instruction,  as  evidenced  in  the  after  lives  of  stu- 
dent workmen  in  the  positions  now  occupied  by  them.  This  intention, 
for  the  reasons  stated,  has  been  only  partially  carried  out.  Even  with 
much  larger  means  at  the  disposal  of  the  Department  the  difficulties 
of  carrying  it  to  any  great  extent  were  great.  Manual  training  and 
trade  schools  in  this  and  other  countries  are  not  in  all  cases  in  posses- 
sion of  information  as  to  the  location  and  employment  of  their  gradu- 
ates or  those  who  have  gone  from  their  institutions  to  practical  work; 
yet  many  such  were  found,  and  from  their  employers  the  information 
was  sought  and,  in  a  large  jiroportion  of  instances,  gained.  To  secure 
the  results  in  a  uniform  manner  a  schedule  of  inquiries  was  prepared 
and  submitted  to  many  experts,  heads  of  manual  training  and  trade 
schools,  and,  after  their  suggestions,  adopted. 

This  schedule  was  modified  for  the  purpose  of  securing  the  results 
of  trade  schools,  and  of  the  teaching  of  sewing  and  cooking  in  public 
schools  J  but  the  principle  of  the  schedule  remained  the  same  through- 
out, the  inquiries  being  shaped  to  the  desired  end  in  each  class. 

EESULTS  OF  MAKUAL  TRAINING  SCHOOLS. 

The  use  of  the  schedule  relating  to  manual  training  schools  resulted 
in  securing  information  for  808  student  workmen  from  the  countries 
and  the  number  of  schools  in  each  country  shown  in  the  following 
statement: 

STUDENTS  REPRESENTED  IN  THE  TABULATION  OF  MANUAL  TRAINING  SCHOOLS. 


Country. 

Schools. 

Students. 

Francfi -.-•.. •..•.•• 

4 

17 

2 

G 

15 

80 

GAmmnv 

270 

Norwav ................................................................ 

19 

Rnaaia. .. ..................................................................... 

65 

Sweden .................. 

262 

Total 

44 

15 

646 

United  States -- 

162 

nrnnrl  fntiil 

50 

808 

^g& 
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The  tabulation  ot  these  results,  exhibited  in  summaries,  discloses, in 
three  short  tables  following,  the  age,  length  of  employment,  the  class 
of  occupations  covered,  and  the  condition,  whenbeginning  work,of  the 
stadents  of  manual  training  schools: 

SUMMAEY   OF  NUMBER.  AGE.  AND  LENGTH   OF   EMPLOYMENT  OF  STUDENTS  OF 

MANUAL  TRAINING  SCHOOLS,  BY  COUNTRIES. 


Num- 
ber 

report- 
ed. 

Gradtiated  from 
Bohool. 

-- 

Years  of 
attendance  ai^ 

Bobool  of. 
non-gradoateA. 

Under  present  employer. 

Country. 

Age  at  begin- 
ning work. 

Monthi 
employed. 

Yes. 

No. 

Not 
report- 
ed^ 

Nam. 

ber 
report- 
ing. 

ATer- 
ag». 

Num- 
ber 
repori- 

Aytst- 
age 

(yearsj. 

Nam. 

ber 
report* 

ing. 

Axer- 
sge. 

France ».... 

30 

270 

19 

65 

201 

16 

"'iir' 

31 

2igt 

14 

270 

3 

34 

4B 

13 

270 

3 

81 

21 

L8 
L8 
LO 
L4 
2.1 

30 

269 

IB 

&. 

202 

16.3 
14,3 
16.7 
16.8 
17.7 

30 

133 

10 

65 

262 

Q.% 

G«mianv  ............. 

ILi 

Norway 

12  6 

Rnnsia 

4T.1 

Sweden  -- 

1&7 

Total 

9i6 

162 

282 
107 

364 
44 

ii' 

338 
34^ 

L8* 
S.I 

Ml 

149 

16.1 
IT.  7 

102 

23.4 

United  States 

aao 

Grand  total 

808 

389 

408 

11 

372 

2.1 

7sa 

16.4 

671 

24.1 

SUMMARY    OP   OCCUPATIONS    OF    STUDENTS    OF    MANUAL   TRAINING  SCHOOLS, 

BY  COUNTRIES. 


Country. 

Metal 
work- 
ing. 

AVood 

work- 
ing. 

Plumb- 
ing. 

Paint* 

ing  and 

dooora- 

ting. 

Eleo' 
trioal 
work. 

Stone 

and 

marble 

work. 

Watch- 
mak- 
ing. 

Mia. 
cella- 
neons. 

Total. 

Pranc© 

27 

115 

15 

50 

161 

3 
84 

4 
12 
86 

80 

Gtimianv .................. 

■  ••••*•• 

13 

11 

4 

43 

2TB 

Norway ................... 

19 

Russia 

1 

3 
U 

OS 

Sweden  ................... 

' 

4 

262 

Total 

368 
70 

189 
26 

0 

13 
9 

4 

17 

11 
1 

4 

57 
33 

646 

United  States 

162 

Grand  total 

438 

215 

6 

22 

21 

12 

4 

90 

808 

SUlklMARY  OF  CONDITION,  WHEN  BEGINNING  WORK.  OP  STUDENTS  OF  MANUAL 

TRAINING  SCHOOLS,  BY  COUNTRIES. 


Country. 


France  .. 
Germany 
Norway  - . 
Russia... 
Sweden . . 


Tola]  . . . 
United  States. 


Grand  total. 


Num- 
ber 

report- 
ed. 


30 

270 

19 

65 

262 


646 
162 

808" 


Beginning  work 
as  approutices. 


Yes. 

No. 

13 

17 

280 

1 

19 

io 

55 

6 

241 

298 

333 

70 

02 

368 


425 


Not 
report- 
ed. 


15 


Years  of 

atj^prentice- 

ship  of  those 

beginning  as 

apprcntfoes. 


Num- 
ber 

report- 
ing. 


13 
72 


8 
6 


IS 


09 
63 


15 


162 


Aver- 
age. 


8.3 
3.1 


2.8 
2.0 


Paid  more  than 
other  beginners. 


3.1 
3.9 


Yee. 


14 
1 

18 

23 

212 


266 
48 


No. 


14 

263 

1 

32 

20 


330 
110 


3.4       316       440 


Not 
report- 
ed. 


Z 
6 


10 
30 


Emflloyera 
prefer  manual 
training  aobool 

graduates. 


Yea. 


29 

254 

5 

56 

281 


No. 


1 
1# 


48 

4 


606 
96 


62 


701 


20 
67 


Not 

report- 
ed. 


2 

14 

4 
I 


21 
9 


77 


30 
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Digesting^  all  the  details  drawn  from  the  manual  training^  schedule, 
which  details  it  is  not  deemed  important  to  print  here,  the  ecouomic 
results  of  manual  training  schools  have  been  secured  for  a  large  num- 
ber of  student  workmen.  These  results  are  shown  la  the  following 
sammarizedi  table:  « 

SUMMARY  OH   THE  ECONOMIC    BESULTS    OF    MAHrUAL   TBAimNG   SCHOOLS,   BY 

COUNTBIES. 


Country. 


France... 

Germany. 
Korway.. 
Buftsia . . . 
Sweden  . . 


Total.... 
United  States. 


Gtand  total 


Student  workman  snperior  to  ordinary  workman  in- 


U6e  of  tools  at  be* 

ginning  of  his 

employment. 


24 
249 

19 

30 

240 


S71 
100 


No. 


8 
20 


35 
13 


74 
61 


073 


136 


Not 

repoEt' 

ed. 


1 
1 


2 


Increasing  bie 

skill  in  use  of 

tools. 


24 
2S1 

10 

21 

223 


"Sa. 


6 

37 


30 
20 


618 
102 


102^ 
57 


620 


150 


Not 
report- 
ed. 


6 

10 


28 
3 


20 


Economy  in  use  of 
uuttbriaJs. 


Yai. 


&: 

21T 
10 
25 

114 


387 
73 


Ko. 


0 
46 

4 
88 
06 


101 
70 


480 


261 


Not 

report* 

ed. 


7 
6 
4 

62 


68 

10 


Flunuing  and 
arrauguig  work. 


Yes. 


26 

230 

16 

33 

234 


No. 


4 

31 

1 
20 
25 


548 
104 


00 
52 


87 


Not 

rep<»rt- 

ed. 


2 
3 

3 


8 
6 


652  I  142 


14 


Conutry. 


France  

Germany 

Norway 

BnsHia 

Sweden 

Total 

United  States... 

Grand  totid 


Student  workman  superior  to  ordinary  workman  in — 


Promise  of  more 
intelligent  work. 


Yea. 


25 

260 

19 

64 

286 


Not 
No.  'report- 
ed. 


5 
13 


7 
27 


Mond 
quAUti< 


Y«s. 


25 
64 

7 
00 

118 


680 
114 


62 
46 


708 


97 


6 
8 


264 
08 


8  38S; 


No. 


6 

8 

103 


117 
57 


174 


Not 

reiKirt- 
ed. 


216 

6 

2 

41 


266 

7 


278 


Management  of  men. 


Yes. 


7 
16 

3 
12 
49 


88 
30 


Ud 


No. 


7 

a 


16 


25 

a 


28 


Un- 
tried. 


Not 
report- 
ed. 


18 

184 
16 
34 

207 


68 


4 
6 


457 
128 


78 
1 


686 


70 


Interest  in  em- 
ployer's welfare. 


Yes. 


No. 


0 
244 

8 

12 

176 


449 

89 


538 


7 
26 

7 
45 

77 


Not 

rei»ort- 

ed. 


14 


4 
8 
9 


162 
03 


225 


35 
10 


45 


This  table  i»  easily  imdBrstood,  and  the  results  shown  by  it  must  be 
exceedingly  gratifying  to  those  who  favor  manual  training,  either  in 
schools  established  especially  for  it  or  as  features  of  the  public  schools. 
It  must  be  recognized  that  in  the  foregoing  table  the  facts  are  as  to 
whether  the  student  workman  is  superior  in  the  various  lines  indicated 
to  the  ordinary  workman  -,  that  is  to  say,  looking  at  thq  first  three 
columns  of  the  table,  it  is  learned  that  in  671  cases  the  student  work- 
man is  superior  to  the  ordinary  workman  in  the  use  of  tools  at  the  begin- 
ing  of  his  employment,  while  135  have  not  shown  themselves  to  pos- 
sess such  superiority;^ or,  to  take  the  section  of  the  table  relating  to 
economy  in  use  of  materials,  out  of  808^  student  workmen  460  i)roved 
to  be  superior  in  economy  in  use  of  materials  to  the  ordinary  workman, 
while  261  had  not  shown  any  such  superiority,  and  no  reports  were 
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giveu  for  87.    Thus  tlie  table  can  be  used  througliout,  and  needs  no 
furtlier  analysis. 

It  will  be  observed  that  there  are  no  reports  in  this  table  for  man- 
ual training  schools  for  Great  Britain.  The  trade  school  is  more  fre- ' 
quent  in  Great  Britain  than  the  manual  training  school,  while  the  diffi- 
culty of  securing  the  names  and  locations  of  the  graduates  of  manual 
training  schools  or  those  who  had  gone  out  from  them  into  practical 
work  rendered  it  impossible  for  the  Department  to  secure  the  desired 
information. 

Some  interesting  and  valuable  information  was  obtained,  throagh 
original  inquiry,  concerning  the  graduates  of  manual  training  schools 
for  girls  in  France.  The  whole  number  of  individual  student  working- 
women  for  which  the  facts  were  obtained  was  60,  froin  three  schools  in 
France;  the  schools,  the  number  reported,  length  of  employment-,  and 
condition  when  beginning  work  being  shown  in  the  two  succeeding 
statements: 


SUMMARY  07  NUMBER,  AGE,  AND   LENGTH  OF  EMPLOYMENT  OF  STUDENTS  01 
MANUAL  TRAINING  SCHOOLS  FOR  GIRLS,  IN  FRANCE. 


SchooL 


Nnm- 
ber 

report 
ed. 


flcole    professionneUe,  me 

de  Poitou. 
£colo  professionneUe,   nie 

Bossuet. 
£cole    professionneUe     et 

m6nag6re,  rae  Fondary. 


Total 


2 

20 


Graduated  firom 
school. 


Yes. 


28 
2 

U 


60 


44 


No. 


Not 
report- 
ed. 


6 

T 


Years  of 
attendance  at 

school  of 
non-gradoates. 


Nam- 
ber 

report- 
ing. 


Aver- 
age. 


Num- 
ber 

report- 
ing. 


Under  present  employer. 


Age  at  begin- 
mng  work. 


2 
20 


60 


Aver- 
age 

(years) 


Num- 
ber 
report' 
ing. 


16. 6 
17.6 
17.2 


16.8 


Months 
employed. 


60 


Aver 


lis 

10.S 
28.7 


21.4 


SUMMARY   OF   CONDITION,  WHEN  BEGINNING  WORK,  OF  STUDENTS  OF  MANUAL 

TRAINING  SCHOOLS  FOR  GIRLS.  IN  FRANCE. 


School. 

Num- 
ber 

report- 
ed. 

Beginning  work 
as  apprentices. 

Years  of 
apprentice- 
ship of  those 
beginning  as 
apprentices. 

Paid  more  than 
other  beginners. 

Employers 
prefer  manual 
training  school 

graduates. 

Yes. 

No. 

28 

2 
20 

60 

Not 
report- 
ed. 

Num- 
ber 
renort- 

Arer- 
age. 

Yes. 

No. 

23 

2 

15 

Not 
report- 
ed. 

Yes. 

No. 
26 

Not 
ropor^ 

£cole  professionneUe,  rue 

do  Poitou. 
£colo  professionneUe,  rue 

28 

2 
20 

6 

2 
2 
8 

Bossuet. 
Scolo  nrofessionneUo  et 

6 

12 

m4nagAre,  rue  Fondary. 

Total 

60 

10 

40 

12 

88 

From  the  detail  schedules  relating  to  these  50  graduates  of  three 
leading  schools  in  France  a  summary  of  economic  results  has  been 
dravm,  which  is  as  follows: 
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SUMMABY  OF  THf    ECONOMIC  KESULTS    OF  MANUAL   TRAH^ING  SCHOOLS  FOX 

GIRLS,  IN  FRAlf  CXL 


• 

Student  workvomaii  superior  to  ordinazy  workwoman  in— 

• 

School. 

Use  of 
tools  at 
begin- 
ning; of 
her  em- 
ploy, 
ment. 

In- 
creas- 
ing her 
sVTllin 
nse  of 
tools. 

Soon' 
omy 
innse 
of  ma- 
terials. 

Plan- 
ning 
andar- 
rang, 
ing 
work. 

Ihrom- 
ise 

of  more 

1nt4^11i. 

gent 

work. 

Moral 
qualities. 

'ifaa. 

age- 

ment 

of 

others. 

Inter- 
est  in 

employ- 
er's 

welfare. 

Yes. 

Yes. 

Yes. 

Yes. 

Yes. 

Yes. 

Not  re- 
ported. 

Un- 
tried. 

Yea. 

^ole   professionnelle,    me 

de  PoItoQ. 
IBcoIe    professionnelle,   me 

Bossuet. 
Xcole     professionnelle     et 

m^nagere,  me  Fondary. 

28 

ao 

28 

2 
20 

28 
2 

90 

28 
2 

20 

28 

2 

20 

27 

2 

20 

1 

28 
2 

20 

28 

2 
20 

Total 

50 

50 

50 

50 

60 

4» 

1 

50 

60 

From  this  summarized  statement  it  will  be  seen  that  with  bnt  one 
exception  the  stadcnt  workwoman  was  found  superior  to  the  ordinary 
workwoman,  whether  the  use  of  tools  at  the  beginning  of  work, 
increased  skill  in  the  use  of  tools,  economy  in  the  use  of  materials, 
planning  and  arranging  work,  moral  qualities,  interest  in  the  employer's 
welfare,  or  the  promise  of  more  intelligent  work  are  considered.  In 
the  management  of  others  the  whole  number  had  been  untried.  The 
showing,  while  for  but  a  few,  is  of  great  value  and  thoroughly  grati- 
fying. 

RESULTS  OF  TRADE  SCHOOLS. 

The  prosecution  of  the  inquiries  by  the  Department,  on  the  schedule 
indicated,  for  trade  schools  resulted  in  securing  reports  concerning 
3,030  young  men  who  had  secured  their  equipment  in  trade  schools. 
The  distribution  of  these  by  countries,  with  the  number  of  schools 
represented  in  each,  and  the  number  of  students  from  each  are  shown 
in  the  following  tabular  statement: 

STUDENTS  BEPKESENTED  IN  THE  TABULATION  OF  TRADE  SCHOOLS. 


Country. 


Aastria 

Belgium 

Denmark 

France 

Germany 

Great  Britain 

Norway 

Bnssia 

Sweden 

Switserland 

Total..... 

United  States 

Grand  total 

S.  Ex.  65 ^ 


208 


Schools. 

Students. 

73 

820 

41 

812 

3 

121 

18 

882 

4 

842 

15 

126 

6 

108 

24 

216 

7 

185 

12 

57 

203 

2,914 

3 

116 

8.030 
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The  results  relative  to  age,  length  of  employment,  oconpations  pur- 
sued, and  condition  when  beginning  work  of  the  students  leaving  trade 
schools,  and  by  countries,  as  shoAvn  by  the  tabulation  of  the  trade 
school  schedules,  are  all  brought  out  in  the  three  succeeding  tables: 

SUMMAKY  OF  NUMBER,  AGE,  AKT)   LENGTH  OP  EMPLOTMENT  OF  STTDEKTS  OF 

TEADE  SCHOOLS,  BY  GOUNTREBS. 


her 

reportr 

ed. 

Gradnatod  from 
school. 

Years  ol 
attendnnce  at 

Under  present  employer. 

Country. 

school  of 
non-graduates. 

Ase  at  begin- 
ning work. 

Months 
employed. 

Yea. 

No. 

Not 

report- 
ed. 

Num- 
ber 

report- 
iog. 

Atct- 
age. 

Nom- 
ber 

report- 
lag. 

ATsr- 
age 

(y6ar»>. 

Num- 
ber 

report- 
ing* 

At«- 

A  nntrifl 

320 
812 
121 
332 
G42 
126 
103 
216 
185 
57 

294 

401 

98 

301 

"42* 
54 

97 

125 

44 

25 

411 

23 

31 

642 

67 

40 

119 

60 

13 

1 

ii' 

25 

410 
23 
31 

642 
43 
48 

117 
37 
13 

2.5 
2.8 
L4 
2.5 
2.0 
L8 
1.9 
2.1 
1.6 
1.0 

820 
811 
121 
332 
638 
106 

95 
216 
184 

55 

23.9 

19.7 
19.1 
16.4 
17.1 
18.6 
20.4 
20.3 
20.2 
22.4 

320 

808 

121 

329 

635 

87 

68 

210 

IM 

57 

20.1 

IlAlcrium  .............. 

70S 

l^enmiurk ............. 

22.1 

France ................ 

35.1 

German  V    ............ 

23.1 

Great  liritain. ........ 

38.3 

2L8 

Hnssia 

38.1 

Sweden 

SO.  8 

Switzerland 

74.1 

Total 

2,914 
116 

3,0S0 

1,456 
102 

1,440 
14 

18 

n,389          2.1 
14           1.0 

2,878 
112 

19.3 
19.0 

2,819 
115 

40.3 

United  States 

14.1 

Grand  total 

1,558 

1,451 

18 

1, 403  j        2. 1 

1 

2,990 

19.3 

2,834 

99.2 

SUMMARY  OF  OCCUPATIONS  OF  STUDENTS  OF  TRADE  SCHOOLS.  BY  COUNTEIES. 


Country. 

Metal 
work- 
ing. 

Wood 
work- 
ing. 

Plumb- 
ing. 

Paint- 
ing and 
decora- 
ting. 

Elec- 
trical 
work. 

Stone 

and 

marble 

work. 

Watch- 
mak- 
ing. 

Mis- 
i  cella- 
neous- 

Tot.-d. 

Austria 

135 
341 

19 
198 
239 

ti<) 

53 
181 

32 

8 

73 
50 

4 
24 

55 

9 

76 

id' 

15 
47 

5 
5 

18 
02 

4 

........ 

3 

3 

20 

300 
36 
62 

a99 
33 
25 
12 
67 
21 

320 

Beluinni 

812 

Dcuinark 

121 

France 

59 

130 

7 

13 

20 

1 

18 

1 
26' 

63 
2 

S32 

Geniianv 

613 

Great  Britain 

196 

Norway 

103 

Kussia 

1 

1 

216 

Sweden 

10 

32' 

185 

Switzerland 

57 

Total 

1,227 

369 
5 

41 
49 

00 

242 
45 

287 

32 

194 
8 

73 
8 

a736 
1 

2,914 
116 

United  !>tiitcs 

1,227 

G nind  total 

374 

32 

202 

81 

737 

3,030 

a  Including  46  not  reported. 
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SUMMARY  OF    COlfDITION,   WHEN    BEGINNING  WORK,  OF  STUDENTS  OF   TRADE 

SCHOOLS,  Br  COUNTRIES. 


Coiintry. 


Austria 

Belgium 

Deunark 

Frmnco 

Germany.... 
Great  Briiain. 

Norway 

Russia 

Sweden 

Switzerland  .. 


Total  ... 
Unlied  States. 


Grand  total. 


1/nm- 
ber 

report- 
ed. 


320 
812 
121 
332 
642 
126 
103 
216 
185 
67 


2,914 
116 


8,030 


Be^^i-nnin^  worlc 
as  apprentices. 


Yes. 


28 
28 
28 
90 

4U 
84 
36 

104 

12 

9 


663 
45 


008 


N0. 


292 
784 

03 
242 
174 

41 

65 
112 
160 

45 


2,008 
71 


2,079 


Not 

report- 
ed. 


24 
1 
3 

13 
3 


43 


Yean  of 

apprentice- 
shi]^  of  thoee 
bc^oniug  as 
apprentices." 


Num- 

Ijer 

roport- 

Ukg. 


28 
14 
28 
89 
109 
78 
86 
04 
16 
6 


Aver- 
age. 


3.4 
2.9 
4.6 
2.3 
2.9 
6.4 
4.2 
8.3 
4.0 
L4 


494 
41 


43 


635 


3.4 
8.7 


3.4 


Paid  more   than 
other  beginners. 


Yes. 


96 

108 

81 

120 

8 

89 

89 

105 

83 

18 


657 
81 


No. 


284 

604 

88 

204 

627 

74 

44 

110 

93 

87 


2,205 
83 


738  2,238 


Not 
report- 
ed. 


10 
2 
8 
7 

18 


1 
0 

2 


S2 
2 


54 


Employers  prefer 

trade  school 

graduates. 


Yes. 


207 

725 
110 
294 
614 
110 

49 
184 
174 

50 


2,526 
108 


2,628 


No. 


96 
66 
2 
37 
28 
12 


29 

10 

6 


306 
13 


319 


Not 
report- 
ed.' 


17 
1 


4 

64 

8 

1 

1 


82 
1 


83 


ThCi^e  tables  are  so  brief  and  analytical  in  their  construction  that 
little  test  statement  is  needed.  They  are  to  be  used  in  the  same  man- 
ner as  like  tables  given  under  manual  training:.  One  or  two  features, 
however,  may  be  given  special  attention.  Out  of  the  whole  number 
only  908  began  their  special  work  as  apprentices,  2,079  being  ready  to 
begin  work  at  once,  without  serving  amy  time  as  apprentices.  In  the 
large  number  of  2,628  cases  out  of  3,030,  the  employers  prefer  trade 
school  graduates  to  those  who  have  not  had  trade  school  training. 
These  are  very  significant  facts.  The  tables  bring  ont  other  points, 
however,  tiiat  will  be  found  exceedingly  useful  in  any  study  of  the 
theory  of  trade  schools. 

The  economic  results  of  trade  school  training  are  easily  shown  in 
tabular  torm,  as  drawn  from  the  details  of  the  trade  school  schedule. 
The  following  table  is  to  be  used  in  the  same  way  as  a  similar  one  given 
under  manual  training;  that  is  to  say,  taking  the  first  three  columns, 
the  table  shows  that  out  of  the  3,030  student  workmen  leaving  trade 
8cho<^s,  2,701  were  found  to  be  8ui)erior  to  the  ordinary  workman  in 
the  use  x>t  tools  at  the  beginning  of  their  employment,  while  only  324 
did  not  have  such  superiority.  In  economy  in  use  of  materials  2,138 
were  superior  to  the  ordinary  workman,  and  636  did  not  have  that  su- 
periority. In  planning  and  arranging  work  2,684  out  of  the  3,030 
exhibited  superiority  to  the  ordinary  workman,  and  only  307  were  lack- 
ing in  such  superiority.  The  other  features  of  the  table  can  be  used 
in  tlte  same  way. 
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SUMMARY  OF  THE  ECONOMIC  RESULTS  OF  TRADE  SCHOOLS,  BY  COUNTRIES. 


Country. 


Anstria 

Belgium 

Denmark 

France  

Germany 

Great  Britain-... 

Norway 

Russia 

Sweden 

Switzerland 

Total 

United  States 

Grand  total 
i  — 


Student  worlcman  superior  to  ordinary  workman  in — 


Use  of  tools  at  be- 
ginning of  his 
employment. 


Yes. 


237 
788 
119 
282 
623 
112 
96 
120 


No. 


82 
11 

2 

50 
19 
14 

6 
96 
21 

3 


Not 
report- 
ed. 


1 
8 


Increasing  his 

skill  in  use  of 

tools. 


Yes. 


238 
792 
115 
286 
520 
113 
100 
117 
158 
48 


2,605 
96 

304 
20 

« 

2,486 
102 

2,701 

324 

5 

2,588 

No. 


77 
15 

6 
40 
28 
12 

1 

89 
18 

9 


295 
13 


308 


Not 
report- 
ed. 


5 
6 


7 
94 

1 

2 
10 

9 


133 
1 


134 


Economy  io  use  of 
materials. 


Yes. 


757 
87 
196 
464 
71 
43 
99 
97 
84 


2,056 
82 


2,138 


Ko. 


UO 
52 
18 
45 

132 
15 
50 

114 
63 
18 


Not 
report- 
ed. 


2 

3 
16 
91 
46 
40 
10 

3 

25 
10 


612 
24 


246 
10 


636 


256 


Planning  sad 
arranging  work 


746 
117 
295 
618 
U6 
101 
142 
168 
61 


2.587 
97 


Not 
No.  |ieport> 
ed. 


96 
8 

81 
16 
10 

2 
69 
15 

5 


292 

15 


2,684     307 


U 
1 
I 
I 

1 


s 
1 

1 


» 


Country. 


Austria 

Belgium 

Denmark 

France 

Germany 

Great  Britain 

Norway 

Russia 

Sweden 

Switzerland.. 


Student  workman  superior  to  ordinary  workman  in — 


Promise  of  more 
intelligent  work. 


Yes. 


241 

771 
116 
302 
636 
117 

95 
184 
161 

48 


Total 12,671 

102 


United  States 

Grand  total 


No. 


78 

84 

6 

25 

4 

7 

2 

29 

24 

8 

m 

12 


2,773 


223 


Not 
report- 
ed. 


1 

7 


5 
2 
2 
6 
3 


82 
2 


84 


Moral 

qualities. 


Yes. 


94 

726 
63 

260 
19 
94 
46 

181 
83 
43 


1,609 
84 


1.693 


No. 


15 
80 
41 
63 

13 
37 
83 
69 
9 


360 
26 


386 


Not 
report- 
ed. 


211 

6 
17 

9 

623 

19 

20 

2 
83 

5 


Management  of  men. 


Yes. 


26 
257 
21 
42 
58 
26 
10 
28 
25 
18 


945 

6 


511 
38 


951 


549 


No. 


81 
7 

10 

21 
8 
2 

30 
8 
8 


160 
2 


Un- 
tried. 


294 

474 

93 

278 

561 

87 

78 

96 

145 

26 


2,077 
75 


162 


2.158 


Not 
report- 
ed. 


2 

2 

60 

18 
62 
12 
10 


166 
1 


167 


Interest  in  em* 
ployer's  welfare. 


Yes. 


242 

749 

95 

222 

578 

75 


180 


2,261 
96 


2.357 


No. 


Net 

report' 

ed. 


78 
60 
28 
92 
55 
16 
88 
128 
45 
9 


544 

18 


562 


I 
I 

IB 
9 

89 
I 

19 

10 
9 


168 
2 


111 


TEAINING    IN    SEWING   AND   COOKING  IN  THE   PUBLIC 

SCHOOLS  OF  PHILADELPHIA. 

The  plan  of  the  Department,  under  tliis  branch  of  the  present  inves- 
tigation, was  to  secure  information  from  three  or  four  of  the  pities  in 
this  country  where  training  in  sewing  and  cooking  had  been  intro- 
duced in  the  public  schools.  The  decision  of  the  treasury  depart- 
ment, referred  to  in  the  letter  of  transmittal,  compelled  the  Department 
to  close  this  branch  of  its  inquiry  when  it  had  secured  only  partial  infor- 
mation from  the  city  of  Philadelphia.  It  may  be  as  well,  however,  for 
the  experience  of  that  city,  one  of  the  first  to  adopt  the  training  of  sew- 
ing and  cooking  in  its  public  schools,  is  fairly  typical  of  all  other 
experience.  In  securing  the  information  three  schedules,  adapted 
to  the  special  needs  of  the  case,  were  prepared.    One  comprehended 
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reports  of  teachers  as  to  the  character,  accuracy  of  thought,  planning 
and  arranging,  promise  of  future  usefiilness^  etc.,  of  the  students  under 
their  charge;  another  embraced  rex>orts  of  parents  along  similar  lines; 
and  a  third,  reports  of  employers  who  had  had  experience  with  young 
persons  who  had  been  taught  sewing  in  the  public  schools.  The  num- 
ber of  schools  from  which  reports  of  teachers  were  obtained  was  78,  the 
whole  number  of  students  for  which  parents  gave  reports  was  96,  while 
the  number  of  students  concerning  whom  employers  made  statements 
was  14.  These  results  are  indeed  meagre,  but  they  are  all  that  could 
be  obtained  at  the  time.  The  summarized  statements,  drawn  from  the 
three  schedules  described,  are  shown  in  the  table  which  follows : 

BUMM^JIY  OP  TRAINING  IN  SEWING  AND    COOKING  IN  THB   PUBLIC  SCHOOLS 

OP  PHILADELPHIA. 

REPORTS  OF  TEACHERS. 

Nmnbprof  bcIiooIb  reporting 78 

Number  whose  stadents  are  taught  sewing 78 

Average  age  at  beginning  the  study 8.6 

Number  whose  students  are  taught  cooking 29 

Average  age  at  beginning  the  study ^ 11.6 

Such  training  develops — 

Respect  for  manual  labor , yes 66 

no i 

not  reported..    8 

Independence  of  character ...yes 64 

no 8 

not  reported..    6 

Accuracy  of  thought yes 61 

no 9 

not  reported..  8 
Such  training  develops  superiority  in— 

Use  of  materials yes 70 

no 6 

not  reported..  3 

Planning  and  arranging yes 62 

no 8 

not  reported..  8 

Promise  of  future  usefulness yes 73 

no 3 

not  reported..  2 

Ability  to  earn  a  livelihood yes 72 

no 1 

not  reported..*  5 

Efficient  work yes 76 

no 1 

hot  reported..  1 
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RKPOIITS  OF  PAIIENTS. 

Number  of  students  reported 95 

Number  who  have  studied  sewing % 

Average  age  at  beginning  the  study 10.5 

Number  who  have  studied  cooking : 28 

Average  ago  at  beginning  the  study 13.7 

Such  training  develops — 

Re8i)ect  for  manual  labor , yes 87 

no 3 

not  reported. .    5 

Independence  of  character yes 70 

no 10 

not  reported..  15 

Accuracy  of  thought i yes 68 

no 9 

not  reported..  18 
Such  training  develops  superiority  in — 

Use  of  materials 3'es 79 

no 8 

not  reported..    8 

Planning  and  arranging yea 75 

no 9 

not  reported..  U 

Promise  of  future  u.sefulness yes 88 

no 4 

not  reported..    3 

Ability  to  earn  a  livelihood yes 45 

no 7 

untried  ......  38 

not  reported..    5 

Efficient  work yes 93 

no 1 

notroparted..     1 

REPORTS  OF  EMPLOYERS. 

Number  of  students  reported 14 

Average  age  at  begiuniug  work 16. 4 

Average  number  of  months  employed 9. 7 

Student  workwoman  superior  to  ordinary  workwoman  in — 

Attaining  an  average  skill  and  efficiency yes 14 

Economy  in  use  of  materials yes 10 

not  reported..  4 

Planning  and  arranging  work yes 10 

not  reported . .  4 

Promise  of  future  usefulness yes 14 

Interest  in  employer's  welfare yes 10 

not  reported..     4 
Paid  more  than  other  beginners yes 2 

no 11 

not  reported..     1 
Employer  prefers  school  trained  workwomen yes 8 

no 5 

not  reported..     1 
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CHAPTER  XV. 

BIBLIOOEAPHY. 

The  appended  bibliography  includes  the  titles  of  the  more  important 
works,  American  and  foreign,  relating  to  the  subject  of  technical 
education. 

The  list  is  published  in  the  hope  that  it  may  be  of  service  to  such  as 
desire  to  supplement  the  study  of  this  report  by  researches  of  their 
own. 

UNITED  STATES. 

Ageicultueal  Colleges  and  Experiment  Stations,  Peocbbd- 
iNGS  OF  the  Fifth  Annual  Convention  of  the  Association  of. 
Held  at  Washington,  D.  C,  August  12-18,  1891.  Department  of 
agriculture,  1892. 

Ageicultueal  Expeeiment  Stations  and  Ageicultueal 
Schools  and  Colleges  in  the  United  States,  Oeganization 
Lists  of.    Department  of  agriculture,  1890. 

Aet  and  Industey.  Education  in  the  Industeial  and  Fine 
Aets  in  the  United  States.  Part  I.  Drawing  in  Public  Schools. 
By  Isaac  Edwards  Clarke,  A.  M.  United  States  bureau  of  educa- 
tion, 1885. 

Aet  and  Industey.  Education  in  the  Industeial  and  Fine 
Aets  in  the  United  States.  Part  11.  Industrial  and  Manual 
Trainiug  in  Public  Schools.  By  Isaac  Edwards  Clarke,  A.  M, 
United  States  bureau  of  education,  1892. 

The  titles  of  the  chapters  of  this  yolaminoas  compilation  best  indicate  the 
scope  of  the  work : 

Chapter  1.  Industrial  art  drawing  the  hasis  of  artistic  and  industrial  educa- 
tion. 

Chapter  2.  The  demand  for  industrial  education  in  puhlic  schools  begins. 

Chapter  3.  The  educators  themselves  the  leaders  in  educational  reforms,  and 
always  the  severest  critics  of  the  schools. 

Chapter  4.  The  new  departure  in  education  in  public  schools. 

Chapter  5.  Characteristics  of  the  new  departure. 

Chapter  6.  Educational  problems. 

Chapter  7.  Industrial  education. 

Chapter  8.  An  attempt  to  analyze  and  define  the  term,  "industrial  education." 

Chapter  9.  The  direction  and  amount  of  Industrial  education  in  public  schools 
largely  dependent  on  local  environment. 

Chapter  10.  Industrial  education  an  impending  necessity. 
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Cliaptcr  11.  Industrial  ctlucation   iu    x>^i^lic  scliools,  tbo  beginning  of  Uw 
movcuiout. 

Chapter  12.  The  experiment  in  Washington,  District  of  Colambia. 

Chapter  13.  Experiments  in  some  New  England  states. 

Chapter  14.  Experiments  in  some  of  the  Middle  states. 

Chapter  15.  Experiments  in  some  of  the  Western  states. 

Chapter  16.  School  exhibitions. 

Chapter  17.  The  new  industrial  edocation  associations  and  their  relations  to 
public  scliools. 

Chapter  18.  Manual  training  schools  as  a  part  of  the  public  school  system. 

Chapter  19.  The  adoption  of  technical  manual  training  by  the  authorities  of 
Girard  College. 

Chapter  20.  Au  educational  experiment, ''the  free  kindergarten  and  working- 
man's  school/'  founded  under  the  auspices  of  the  Society  for  Ethical  Culture  in 
New  York  city. 

Numerous  appendices. 

Art  Education  the  True  Industrial  Education.    By  W.  T. 

Harris,  LL.  D. 

A  paper  read  before  the  department  of  art  education,  National  Educational 
Association,  Nashville,  Tennessee,  July  1889. 

Bench  Work  in  Wood.    By  W.  F.  M.  Goss.    Gioii  &  Co.,  Boston, 

1888. 

A  course  of  study  and  practice  designed  for  the  use  of  schools  and  colleges. 

CA3IBRIDGE  MANUAL  TRAINING  SCHOOL  FOR  BOYS.    By  C.  W.  Pat- 

ineuter.    Cambridge,  1891i. 
Coeducation  of  Mind  and  Hand.    By  Charles  H.  Ham. 

An  educational  monograph  published  by  the  New  York  College  for  the  Training 
of  Teachers. 

Cooking  Schools.    By  Thomas  Egleston,  LL.  D.,  Columbia  College. 

An  educational  leaflet  published  by  the  New  York  College  for  tho  Training  of 
Teachers. 

Domestic  Economy  in  Public  Education.  By  Mrs.  E.  H.  Richards, 
instructor  in  sanitary  chemistry,  Massachusetts  Institute  of  Tech- 
nology. 

This  is  an  educational  monograph  published  by  the  New  York  College  for  the 
Training  of  Teachers.  The  title  suflSciently  indicates  the  nature  of  this  essay. 
An  appendix  describes  what  has  been  done  in  the  Boston  public  schools,  in  the 
grammar  grades  of  New  York  city,  in  the  New  York  CoUeg©  for  the  Training  of 
Teachers,  in  the  Institute  of  Technology  at  Boston,  and  in  the  girls'  scliools  of 
Paris,  in  tho  direction  of  teaching  household  sanitation,  domestic  economy,  etc. 

Domestic  Science  in  the  Schools.    By  Mrs.  Emma  P.  Ewing. 

Economic  Aspects  of  Industrial  Training.  By  Eichard  T.  Ely, 
Ph.D. 

Educational  Value  op  Manual  Training,  consisting  of  an  exami- 
nation of  the  arguments  presented  in  the  r^xjrt  of  the  national 
council  committee  on  pedagogics,  at  Nashville,  July  1889,  by  Pro£ 
G.  M.  Woodward;  and  a  critical  review  of  the  same  report  by  G.  B, 
Morrison,  of  the  Kansas  City  high  school,  with  an  appendix  contain- 
ing the  council  report  in  full.    D.  C.  Heath  &  Co^  Boston,  1890. 
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Educational  Value  op  the  Typewbiteb  in  Schools.  By  Wm. 
A.  Mowry,  Pli.  D. 

Hcprintcd  from  Education  for  June  1891 ;  and  recommending  the  use  of  the 
typewriter  in  teaching  punctuation,  spelling,  capitalization,  etc. 

Education  in  Europe,  Report  on.  Made  to  tlie  trustees  of  Girard 
College.    By  A.  D.  Bache,  LL.  D.    Philadelphia,  1839. 

Education  in  its  Relation  to  Manual  Industry.  By  Arthur 
MacArthur.    D.  Appleton  &  Co.,  New  York,  1884. 

Education  of  the  Jews.  By  H.  M.  Leipziger,  Ph.  D.,  director  of 
the  Hebrew  Technical  Institute  of  New  York. 

This  is  one  of  the  series  of  educational  monographs  published  by  the  Now 
York  College  for  the  Training  of  Teachers.  The  monograph  is  in  the  main  an 
adaptation  of  Dr.  Samuel  Marcus'  essay  entitled,  Zur  Schul-P&dagogik  des  Talmud, 

In  this  little  work  the  writer  describes  the  system  of  education  which  has 
existed  for  twenty  centuries  among  the  Jews.  It  treats  of  (1)  the  importance  of 
schools^  (2)  the  rise  and  spread  of  sehools;  (3)  school  organization — the  school- 
house  and  its  arrang^ement;  the  teacher,  qualifications,  etc.;  the  pupil,  school 
age,  etc.;  subjects  of  instruction;  method,  relation  of  instruction  to  life,  etc.; 
school  rules ;  (4)  education  of  girls ;  (5)  mannal  training. 

Extent  of  tbe  Manual  Training  Field.    By  0.  M.  Woodward, 

Ph.  D.,  of  the  Saint  Louis  Manual  Training  SchooL 
Handcraft.    By  James  Crichton  Browne,  M.  D.,  F.  R.  8. 

This  is  of  the  educational  monographs  published  by  the  New  York  College  for 
the  Training  of  Teachers.  It  discusses  manual  training  from  the  point  of  view  of 
the  physiologist,  demonstrating  the  necessity  of  the  early  exercise  of  the  hand 
if  it  is  expected  that  dexterity  shall  ever  be  acquired.  After  the  fourteenth 
year  of  life  (according  to  Dr.  Browne)  mannal  skill  is  rarely  attainable,  because 
the  motor  centres  of  the  brain,  if  not  responsive  to  tactile  stimuli  at  that  age, 
suffer  an  arrest  of  development  and  become  atrophied.  As  a  school  discipline 
the  author  would  restrict  manual  training  to  the  two  exercises,  drawing  and 
modelling. 

History  of  Higher  Education  iff  Michigan.  By  Andrew  C. 
McLaughlin. 

United  States  bureau  of  education  circular  of  information  No.  4, 1891. 

History  of  Pedagogy.  A  translation  of  Compayr^'s  great  work 
by  Professor  Payne  of  the  University  of  Michigan.  D.  C.  Heath  & 
Co.,  Boston.  \ 

Industrial  Education.  By  S.  G.  Love.  Kellogg  &  Co.,  New  York, 
1887. 

Industrial  Education:  A  Pedagogic  and  Social  Necessity.  By 
Eobert  Seidel,  Switzerland.  Translated  by  Margaret  K.  Smith, 
State  Normal  School,  Oswego,  New  York.  D.  0.  Heath  &  Co.,  Bos- 
ton. 

This  work  considers  tbe  subject  in  tbe  following  aspects : 

Chapter  1.  The  inner  relation  between  industrial  instruction  and  the  social 
question. 

Chapter  2.  Errors,  contradictious,  and  inconsistencies  of  the  opponents  of 
industrial  instruction. 

Chapter  3.  The  economic  objections  to  industrial  instruction. 
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Chapter  4.  The  plaasiblo  and  legal  ohjoctions  to  indnstrial  instmction. 
Chapter  5.  The  objections  of  cdacators  and  schoolmen  to  industrial  instmo- 
tion. 
Chapter  6.  What  do  the  classic  educators  say  of  industrial  instruction f 
Chapter  7.  Educational  and  social  necessity  for  industrial  instmction. 

Industrial  Education  in  the  South.    By  Eev.  A.  D.  Mayo. 

United  States  bureau  of  education  circular  of  information  No.  5, 1888. 

Industrial  Education  in  the  United  States.    Special  report^ 

United  States  bureau  of  education,  1883. 
Industrial  Education,  Ebport  of  the  Commission  on.    Made  to 

the  legislature  of  Pennsylvania,  1889. 

An  elaborate  report  on  the  status  of  industrial  education  at  that  date  in  the 
United  States,  France,  Germany,  Great  Britain,  Russia,  Sweden,  and  Switzer- 
land. 

Labor  Bureau  Eeports. 

The  following  labor  bureau  reports  contain  textual  and  statistical  information 
relating  to  manual  and  trade  instruction,  technical  education,  etc. : 

California--third  biennial,  1887-1888;  Colorado— first  biennial,  1887-1888; 
Iowa— first  biennial,  1884-1885;  Iowa— fourth  biennial,  1890-1891;  Kansas- 
fourth  annual,  1888;  Maryland— third  biennial,  1888-1889;  Massachusetts— 
seventeenth  annual,  1886;  Michigan — second  annual,  1885;  Michigan — sixth 
annual,  1889;  Minnesota — second  biennial,  1889-1890;  Missouri — ^third  annual, 
1881;  Missouri— sixth  annual,  1884;  Nebraska— first  biennial,  1887-1888;  New 
Jersey — ^sixth  annual,  1883;  New  Jersey — seventh  annual,  1884;  New  York- 
second  annual,  1884;  New  York — fourth  annual,  1886;  North  Carolina — second 
annual,  1888;  Ohio — ^twelfth  annual,  1888;  Pennsylvania— second  annual,  1873- 
74;  Pennsylvania — ^thirteenth  annual,  1885;  Pennsylvania — sixteenth  annual, 
1888;  Rhode  Island— second  annual,  1888;  Wisconsin— first  biennial,  1883-1884. 

Manual  Training,  A  Conference  on. 

The  papers  read  and  a  phonographic  report  of  the  discussions  had  at  tiie  sessions 
of  a  conference  on  manual  training,  held  at  Boston,  April  .8-11, 1891,  to  which 
is  appended  some  account  of  the  exhibits  made  of  the  methods  and  results  of 
manual  training,  including  also  sewing,  cooking,  drawing,  and  the  study  of 
form  and  color.  Edited  by  Mrs.  Isabel  C.  Barrows.  Published  by  the  New  Eng- 
land Conference  of  Educational  Workers,  Boston,  1891.  Addresses,  papers,  and 
discussions  on  a  wide  range  of  subjects  relating  to  manual  instruction  by  some 
of  the  foremost  educators  in  the  United  States. 

Manual  Training  and  the  Public  School.   By  Henry  H.  Belfield, 
Ph.D. 

An  educational  monograph  published  by  the  New  York  College  for  the  Train- 
ing of  Teachers. 

Manual  Training  in  the  Public  Schools.    By  Ohas.  E.  Bichards 
and  Henry  P.  O'liireil. 

An  educational  monograph  published  by  the  New  York  College  for  the  Train- 
ing of  Teachers. 

Manual  Training  in  the  Public  Schools  of  Phtladelphl^    By 
James  MacAlister. 

An  educational  monograph  published  by  the  New  York  CoUege  for  the  Train- 
ing of  Teachers. 

Manual  Training,  Objections  to.    By  Francis  W.  Parker. 
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Manual  Training  School,  The.  By  C.  M.  Woodward,  Ph.  D. 
D.  0.  Heath  &  Co.,  Boston,  1887. 

ThU .  work  was  written  to  show  bow  to  organize  and  conduct  the  mannal 
training  school.  After  outlining  a  three  years'  course  of  study  and  shop  exer- 
cises the  author  gives  (Chap.  Y)  record  and  testimony  of  graduates;  (VI)  what 
others  who  have  seen  it  say  of  the  results  of  manual  training;  (VII)  the  com- 
plementary nature  of  manual  training;  (VIII)  the  fjruits  of  manual  training ;  (IX) 
manual  training  a  feature  in  general  education;  (X)  the  origin,  aims,  methods, 
and  dignity  of  polytechnic  training;  (XI)  manual  education;  (XII)  extracts  from 
the  prospectus  of  1879;  (XIII)  the  province  of  public  education  ;(Xiy)  European 
schools;  (XY)  plans,  shop  discipline,  teachers,  reports,  etc.;  appendices,  giv- 
ing courses  of  study  in  the  Saint  Louis  and  Toledo  manual  training  schools,  ad- 
dress of  Francis  A.  Walker  on  Manual  Training  in  the  High  School,  and  Sir 
Philip  Magnus'  essay  on  Manual  Training  in  School  Education. 

Manual  Training  the  Solution  op   Social  and  Industrial 
>     Problems.     By  Charles  H.  Ham.    Harper  &  Bros.,  "Sew  York, 
1886. 

Manual  Training,  Two  Papers  on  :  (1)  The  Intellectual  Value  of 
Tool  Work.  (2)  The  Educational  Value  of  Manual  Training.  By 
W.  T.  Harris,  LL.  D. 

Papers  presented  at  the  National  Educational  Association,  Nashville,  Ten- 
nessee, July  1889. 

l^ATiONAL  Association  op  Builders  op  the  United  States  op 
A3IERICA :  Oppicial  Eeport  op  the  Fipth  Annual  Convention. 
Held  at  New  York  city,  February  9-14, 1891. 

President's  address  on  trade  schools  and  subsequent  discussions  at  the  dif- 
ferent sessions  of  the  convention. 

National  Educational  Association  :  Addresses  and  Proceed- 
iNas.    Session  of  1887,  held  at  Chicago,  Illinois. 

New  Jersey  State  Commission,  Eeport  op;  appointed  to  devise  a 
plan  for  the  encouragement  of  manufactures  of  ornamental  and 
textile  fabrics.    Trenton,  1878. 

New  York  College  por  the  Training  op  Teachers. 

Circular  of  information,  1892-'93. 

Physical  and  Industrial  Training  op  Criminals.  By  H.  D. 
Wey,  M.  D. 

An  account  of  experiments  designed  to  awaken  the  intellectual  faculties  of 
criminal  dullards  through  the  agency  of  manual  exerciseS|  together  with  an 
exposition  of  the  general  laws  of  cerebral  development  and  the  educative  influ- 
ence of  hand  labor  upon  the  motor  centres  of  the  brain,  even  in  adult  life. 

An  educational  monograph  published  by  the  New  York  College  for  the 
Training  of  Teachers. 

Place  op  Scientific  and  Technical  Schools  in  American 
Education.  Published  in  Technology  Quarterly,  Vol.  IV,  No.  4, 
December  1891. 

An  address  by  Francis  A.  Walker  at  the  convocation  of  the  University  of  the 
State  of  New  York,  Albany,  July  9, 1891. 
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Plea  for  the  Traiking  of  the  Hand.    By  D.  O.  Gibnan,  LL.  D., 
president  of  Jolins  Hopkins  University. 

An  educational  monogfapli  published  by  the  New  York  College  for  the 
Training  of  Teachers. 

Psychology  of  Manual  Training.    By  W.  T.  Harris,  ItL.  D. 

This  pamphlet  is  a  reprint  from  Education  for  May  16®.  It  deals  with  wUat 
its  author  deems  certain  fandanicntal  errors  in  educational  phOosophy,  and 
especiaUy  with  what  he  regards  as  the  faUacies  and  false  assimiptions  of  orer 
zealous  neophytes  in  educational  work. 

EAPPORT  SUR  L'INSTRUCTION  PUBLIQUE  1   L'EXPOSITION  TJniveb- 

BELLE  DE  LA  NouvELLE  ORLEANS.    By  B,  Buisson.    Paris,  1886. 
EiNDGE  Gifts,  The. 

Tills  is  the  title  of  a  small  volume  published  by  order  of  tlie  city  council  of 
Cambridge,  Massachusettfi,  in  1891,  and  containing  a  desoription  €tf  the  Manual 
Training  School  for  Boys  founded  in  that  city  by  Mr.  F.  H.  Rindge.  % 

Sloid  in  the  Service  of  the  School.    By  Dr.  Otto  Salomon, 
director  of  the  formal  School  at  Niias,  Sweden. 

An  aoconnt  of  Swedish  sloid  by  its  best  known  exponent.  The  essay  consti- 
tutes one  of  the  educational  monographs  published  by  the  New  York  College 
for  the  Training  of  Teachers. 

Systems  of  Education.    By  Gill.    D.  0.  Heath  &  Co.,  Boston. 

Technical  Education.    By  Chas,  B.  Stetson.    James  E.  Osgood  & 

Co.,  Boston,  1874. 
Technical  Education.    United  States  consular  report,  No.  157. 

Reports  from  consuls  of  the  United  States  at  Rome,  Saint  Gall,  Brussels, 
Rotterdam,  and  Stockholm,  Saint  Petersburg,  Saint-Etienne,  and  Mentz  on 
technical  education  and  manual  training  schools. 

Technical  Education  in  Industrial  Pursuits.  By  Dr.  W.  T. 
Barnard.    Baltimore,  1887. 

Up  to  the  date  of  its  publication  this  report,  compiled  for  the  information  of 
the  olTicials  of  the  Baltimore  and  Ohio  railroad  company,  presents  in  a  very 
clear  and  concise  manner  a  summary  of  the  history  of  industrial  edncation  at 
homo  and  abroad.  The  subject  is  treated  with  special  reference  to  the  railroad 
service,  and  particularly  to  the  experiment  of  connecting  shop  work  with  school 
instruction  at  the  establishment  of  the  Baltimore  and  Ohio  railroad  at  Mount 
Clare.    The  school,  unfortunately,  has  been  discontinued. 

Technical  Instruction,  Eeview  of  the  Keports  of  the 
British  Eoyal  Commissioners  on,  With  Notes.  By  the  late 
Charles  O.  Thompson,  A.  M.,  Ph.  D.,  president  of  Bose  Polytechnic 
Institute,  Terre  Hante,  Indiana. 

A  circular  of  information  of  the  bureau  of  education,  1885.  The  writer  states 
that  the  object  of  his  review  of  the  five  thick  octavos  of  the  commissioners  is  to 
extract  the  information  which  they  furnish  about  the  training  of  mechanical 
engineers  and  mechanics;  t.  «.,  to  endeavor  to  smelt  this  massof  ore  and  extract 
the  metal.  This  essential  service  the  accomplished  author  most  successfully 
performed. 

Technical  Instruction.  Special  report  of  the  commissioner  of 
education  to  the  United  States  House  of  Eepresentatives.     1870. 
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Twenty-two  Years'  Work  of  the  Hampton  Format,  and  Agri- 
cultural Institute,  at  Hainpton,  Virginia.    Hjimpton,  1893. 

An  iBteieftting  record  of  the  antooedents  and  post-graduate  history  of  the 
negro  and  Indian  students  educated  at  this  school. 

Wood  Working,  Exercises  in.  By  Ivan  Sickela.  D.  Appleton  & 
Co.,  New  York,  1890. 

Wood  Working,  First  Lessons  in.  By  A.  &•  Coinpton.  Ivison, 
Blakeuian  &  Co.,  New  York,  1888. 

Wood  Working  Tools:  How  to  Use  Them.  By  Prof.  Cbanniug 
Whitaker  of  the  Massachusetts  Institute  of  Technology.  D.  C. 
Heath  &  Co.,  Boston. 

A  ^course  of  lessons  in  the  use  of  the  hammer,  knifo,  axe,  plane,  rule,  chalk- 
line,  square,  saw,  j^uge,  chisel,  and  au|^, 

AUSTRIA. 

Arbeit  als  EBZiErfuNGSMiTTEL.    By  Eckardt.    Vienna,  1875.* 
Abbeitsschule    als   Organisoher   Bestandteil    der   Volks- 

SCHULE.    By  Dr.  E'.  Schwab.    Vienna,  1873. 
Bedeutung    der    Arbeitsschulb    fxJr   Schulerziehung.    By 

Rissmann.    Vienna,  1881. 

BEOBACHTUNGEN  TIBER  DIE  FORTSCHRITTE  AUP  DEM  GEBIETE  DER 

Industrie   und  des  Gewerblichen  Unterrichts.    By  Leop. 
FiirstedleT.    Vienna,  1868. 
Bericht  zur  Feier  des  25-jAnRiGEN  Bestehens  der  Kaiser- 

LICH-KONIGLICHEN  MeCHANISOH-TeCHNISCHEN  LEHRWERKSTaTTE 

IN  Kla^genfurt.    1861-1880. 
Frauenarbeit,  etc.    Budapesth,  1874. 

An  account  of  women^s  work  at  the  Vienna  world's  fair. 

Gewerbliche  Fortbildungsschulen  in  Dbutschland,  Belgien, 

UND  DER  ScHWEiz.    By  K,  Gock.    Vienna,  1882. 
Gewerblioheb  Unteeeicht  im  Konigreiohe  Belgien.    By  von 

Weigelsperg,    Vienna,  1874. 
Handfertigkeitsunterricht  im  NoRDEN.    By  E.  Petzel.    Vieiiiia, 

1891. 
Kaiserlich-Konigliches   Technologisches    Gewerbe-Museum 

IN  WiEN,  1879-1889.    Vienna,  1890. 

An  instructive  historical  sketch  of  the  foundation  and  deyelopment  of  this 
notable  museum.  The  institution,  which  is  one  of  the  best  equipx)od  in  all 
Europe,  owes  its  existence  to  the  Industrial  Society  of  Lower  Austria,  whose 
semi-centennial  anniversary  was  celebrated  and  commemorated  by  the  pub- 
lication of  this  account. 

KUNSTGEWERBE :    DIB    GEWERBE-    UND    KUNSTGEWERBESCHULEN. 

By  Prof.  K.  T.  BicBter.    Vienna,  1869. 
Nationalb  Hausindustrie  auf  der  Wiener  Weltaustellung. 
By  Dr.  Eomer. 
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Papp  und  Feinbee  Holzarbeiten  im  Handfertigkettstotee- 

RicnxE.    By  Dr.  Tlieodor  Gelbe.    Vienna,  1892. 
Programme  der  Versuchsanstalt  pxjr  Elektrotechkik. 

A  branch  of  the  Teclinological  Mnscum  at  Vienna. 

Programme  Sammtligher  Spegial-Lehrgxtrse  am   Teghnolo- 

GISCHEN  GEWERBB-MUSBUM  IN  WiEN. 

Sammluno  von  Modbllen. 

A  list  of  the  models  belonging  to  the  Innsbmck  Industrial  School,  specially 
designed  for  nse  in  fumitnre  ornamentation. 

ScHULGARTEN,  Dbr.    By  Dr.  Erasmus  Schwab.    Vienna,  1870. 

An  epoch  making  booh.  In  it  the  author  proposed  to  open  school  gardeoi 
with  vegetable  beds,  orchards,  experiment  fields,  play  grounds,  etc.,  for  clul- 
dren.  The  seed  fell  on  good  ground ;  for,  says  Herr  Endris,  "  by  the  end  of  the 
year  1870  one  could  count  hundreds  of  school  gardens  in  Austria  laid  out  in  ao- 
cordance  with  this  plan.'' 

SCHULWERKSTATTE,  DiB.    By  A.  Bruhns.    Vienna,  1886. 
Special-Lehrgurse  MIT  Abend-  und  Sonntags-Untebbight. 
Statistik  DBS  Unterrightswesens  der  Hauptstadt  Bxjdapesth. 

1888-'S9. 

Statistisches  Handbugh  der  Koniglighen  Hauptstadt  Prag. 

1887-'88. 
Training  of  Te aghers  in  Austria.    By  B.  Hannak,  Ph.  D.,  director 
of  the  Piidagogium  at  Vienna. 

One  of  the  most  useful  of  the  educational  monographs  published  by  the  New 
York  College  for  the  Training  of  Teachers.  It  is  a  translation  from  the  German 
by  Edgar  D.  Shimer,  Ph.  D.,  assistant  in  pedagogy  in  the  University  of  the  City 
of  New  York. 

*'ln  the  United  States,"  writes  the  translator,  "  the  proTlsion  mi^de  for  the 
training  of  teachers  is  insufficient  and  lamentably  defective."  Hence,  "Dr. 
Hannak's  masterly  presentation  of  the  nature,  the  necessity,  and  the  conditioDB 
of  professional  training  for  public  school  teachers  in  Austria  is  peculiarly  perti- 
neut  to  the  vozed  question  of  discriminating  and  synthetizing  the  various  plans 
of  pedagogic  training  now  in  vogue  in  the  United  States." 

XJeber  Schulwerkstatten.    By  Dr.  E.  Schwab.    Vienna,  1874. 
XJeber  Zeichenunterbight,  Kunstgewerblighb  Paghschulen 

UND  DIE  Abbeitssghule  UND  DIE  VoLKSSGHULB.    By  Bitelbei- 

ger  von  Edelberg.    Vienna,  1883. 

BELGIUM. 

Administration  de  l'Enseignement  Primaire.  Programmes  de 
Penseignement  k  donner  dans  les  dcoles  normales  et  les  sections 
normales  primaires  de  r<§tat.    Bmges. 

This  is  the  full  title  of  a  work  published  by  the  minister  of  the  interior  and 
ofpublic  instruction  in  Belgium,  under  an  order  dated  February  28,  1885.  In 
this  order  Minister  Thonissen  directs  that  instruction  shall  be  given  in  the  nor- 
mal schools  and  in  the  normal  sections  of  the  primary  schools  of  the  state  con- 
formably to  the  programmes  annexed  to  the  present  decree. 
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The  obligatory  branches  inclade  religion  and  morals,  constitutional  system  of 
goYemment  (Belgium);  pedago^,  practical  didactics,  notions  of  agriculture, 
hygiene  of  domestic  animals,  horticulture,  arboriculture^  needlework,  writing, 
draxi^ing,  and  musio.  ^ 

The  details  of  the  programme  aboye  outlined  are  given  in  full  in  this  publica- 
tion ;  and  whoever  wishes  to  understand  the  system  of  primary  education  which 
exists  in  Belgium  should  carefully  study  M-.Thonissen's  monograph. 

Annuaieb  Statistiqub  db  la  Belgiqub,    1889, 

Anntjaibb  Statistiqttb  de  la  Bblgiqub.    1890. 

Association  poub  l'Ensexgnement  Professionnel  des  Femmes: 

Histoire  et  organisation.    Brussels,  1884. 
Association  poub  l'Enseignement  Professionnel  des  Femmes  : 

Vingt-cinquifeme  anniversaire,  1865-1890.  •  Brussels,  1890. 
Catalogue  DtTAiLiA  de  ^l'Exfosition  Officielle  d'Enseigne- 

ment  Peimaibe.    Brussels,  1884.    Organized  by  the  minister  of 

public  instruction. 
Enseignement  Ageicole  aux  Jeunes  Filles.    By  Paul  de  Vuyst. 

Brussels,  1891. 

Prefacing  his  report  with  an  essay  on  the  need  of  agricultural  education  for 
young  farmers  the  writer  takes  a  rapid  survey  of  what  has  been  done  in  Ger- 
many, Austria,  Denmark,  and  Holland  for  the  instruction  of  girls  in  the  special 
duties  of  farmers'  daughters.  The  work  then  gives  a  concise  history  of  the  or- 
ganization of  the  Belgian  system  of  education  for  farmers'  daughters. 

Enseignement  des  Teavaux  du  M:eNAGE  dans  les  Ecoles  Pei- 
MAiEES  DB  Filles  et  les  Ecoles  Noemales  d'Instituteioes. 
Brussels,  1887. 

This  is  a  report  made  by  A.  J.  Germain,  director  general  of  primary  educa- 
tion, in  July  1887,  to  the  minister  of  public  instruction. 

The  work  sets  forth  with  admirable  clearness  and  ability  the  actual  state  of 
education  for  housekeeping  in  Austria,  Belgium,  England,  France,  Germany, 
Switzerland,  and  the  United  States. 

The  statistical  value  of  this  report  is  small,  but  it  is  full  of  details  of  the  plans 
of  instruction  pursued  in  various  cities  for  teaching  the  arts  of  cooking,  sewings 
domestic  hygiene,  and  household  economics.  Hence  the  book  must  prove  of 
great  service  to  teachers  in  these  branches. 

Enseignement  des  Teavaux  Manuels  poue  Gae^ons.  ByProl. 
van  Kalken  of  the  Brussels  !N"ormal  School.    Brussels,  1883. 

A  report  to  the  minister  of  public  instruction. 

Enseignement  Peofessionnel  dans  ses  Eappoets  aveo  l'En- 
SEIGNEMENT  Peimaiee  EN  Belgique,  By  M.  de  Bidder,  professor 
in  the  University  of  Ghent.    1883. 

Enseignement  Special  en  Belgique.  I.  L'Enseignement  Profes- 
sionnel.   By  H.  Bertiaux.    Brussels,  1892. 

The  compUer  of  this  volume  proposes  to  himself  a  great  work — nothing  lest 
than  an  account  of  aU  the  institutions  of  learning  that  exist  in  Belgium.  In 
the  present  book,  however,  his  attention  is  confined  to  schools  of  technical 
education.  Special  or  technical  education,  he  says,  includes  three  great  divis- 
ions, viz.,  industrial  education,  professional  education  of  boys  and  girls,  and 
schools  of  domestic  science  {le$  Bootes  m^nagires).  Every  existing  Belgian  school 
belonging  to  any  of  these  categories  is  described  in  these  pages. 

S.  Ex.  65 ^3 
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Enskignembnt  SupfiRiEUR.    By  DeVaux.    1852. 

Courses  at  the  school  of  arts  and  manafactares  connected  -v^ith  the  University 
of  Liege. 

ExERCiCES  MixHODiQUES  DE  Travaux  Maniiels.    By  J.  Boogaerts. 
Brussels. 

The  method  of  M.  Boogaertv,  which  has  been  adopted  as  the  standard  in 
Brussels,  Antwerp,  Liege,  Mens,  Verriers,  etc.,  is  clearly  explained  in  this  vol- 
ume. This  method  continues  in  primary  education  the  programme  of  instruc- 
tion bc;;un  in  the  kindergartens  by  the  method  of  Froebel.  In  the  one,  as  in 
the  other,  geometry  forms  the  basis  of  evolution  for  all  pedagogic  work  and  ex- 
ercises. 

M.  Slnys^  director  of  the  normal  school,  wrote  of  this  method,  nnder  date  of 
December  21,  1888,  describing  it  as  ''a  system  of  exccUent  exerciaos  for  develop- 
ing manual  skill,  and  for  cultivating,  at  the  same  time,  the  taste  for  the  beau- 
tiful." 

GEWERBJ^IOnE  ERZIEHUNO  DURCn   SCHITLEN,  LEHRWERKSTATTEN, 

Museen  xjnd  Vereine  im  Konigreich  Belgien.    Part  I.  Indus- 

trial  Art.    By  Oarl  Genauck.    Reicbenberg,  1886. 
Influence  db  l'Enseignement  bur  la  Prosp^rit^  Industri- 

elle  et  Commercials.    By  Eagene  Gauthy.    1860. 
Manual  Training  xh  Elementary  Schools  for  Boys.    By  Prof. 

A.  Sluys  of  the  Brussels  Normal  School. 

This  is  one  of  the  educational  monographs  published  by  the  New  York  College 
for  the  Training  of  Teachers. 

Manuel  des  Sciences  Comiviercialbs.    Used  in  the  Brussels  ficole 

Industriellc. 
Modelage  Scolairb.    By  Stepman  and.Oalozet.    Brussels,  1891. 
Notice  bur  les  Institutions  bt  Services  des  Etablissements 

Oockerill.    Liege,  1889. 
Programme  db  l'Enseignement  1  Donnbb  dans  lbs  Ecoles 

Primaires  Communales.    Ostend,  1888. 
Rapports  sur  lbs  Musses  et  lbs  fiooLBS  d^Art  Industriel 

EN  Belgique  et  Hollande.    By  M.  Vachon.    Paris,  1888. 
Rapport  sur  la  Situation  db  l'Enseignement  Industriel  et 

Professionnel  en  Belgique,  Pr]6sent]6  aux  Chambres  Liegis 

LATiVES,  May  7, 1886.    By  the  minister  of  agricnlture,  industry,  and 

public  works.    Brussels,  1886. 
Revue  Universitairb,  Brussels.     Monthly  parts,  March  1891  to 

April  1892,  inclusive. 
TnoisitiME  Bulletin  db   la  Soci:6t£  Nationalb  db  Travail 

Manuel.    Congrcs  international  de  BruxeHes,  August  30  and  31, 

1891. 

A  report  of  the  proceedings  and  discussions  at  the  Brussels  c6ngre6S,  together 
with  a  list  of  the  members  of  the  Belgian  Society  of  Manual  Traininf^.  Tlie 
presiJoDt,  M.  Calozet,  refers  to  tbc  years  1878  to  1882  as  "the  period  of  purely 
theoretical  discussion"  of  manual  training;  from  1882  to  1885  as  "the  period  of 
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groping;"  from  1885  to  1887  as  "the  period  of  practical  experiment/'    Now,  he 
observes,  "we  possess  a  true  national  system  of  manual  training." 


FRANCE. 

ANNUAIBE     DE     L'INSTRUOTION     PUBLIQtJE,    DES    CULTES    ET    DBS 

Beaux  Arts.    Paris,  1888. 

ANNUAIBE  STATISTIQUE  DE  LA  FRANCE.     1890. 
ANNUAIRE  STATISTIQU$  DE  LA  ViLLE  DE  PARIS.     1886. 

Apprenticeship  Schools  in  France.    By  Silvauus  P.  Thompson. 

London,  1879. 
Code  de  L^ENSBiaNEMENT  Primaire.    By  E.  de  Resbecq.    Paris, 

1887. 
CouRS  D'EcoNOMTB  DoMESTiQUE.    By  Mile.  Marchef-Girard.    Paris. 

A  book  designed  for  the  use  of  ly  ceums,  colleges,  normal  schools,  advanced 
primary  schools,  etc. 

CoURS  D'EnSEIONEMENT  COMHERCIAL  (CLASSES  DU  SOIR)  InSTITU^S 
DANS  LES  ficOLES  COMMUNALES  DE  LA  ViLLB  DE  PARIS.     1890. 

OouRS  Normal  de  Travail  Manuel.    By  P.  Martin.    Paris,  1888. 

ficoLE,  L'.    By  Jules  Simon.    Paris,  1886. 

EcoLES  d'Enseignement  Primairb  SupfeRiEUR.  Historiqne  et  leg- 
islation.   Paris,  1886. 

]ficoLES  Manuelles  d'Apprentissage  et  ficOLES  Profession- 
NELLES.    Paris,  1887. 

Emile.  (The  Ideal  Education  for  a  Boy.)  By  Rousseau.  (In  English.) 
Boston,  1886. 

Enseignement  Commercial  et  les  Ecoles  de  Commerce  en 
France  et  dans  le  Monde  Entier.  By  Eugene  Leautey.  Paris, 
1886. 

Enseignement  de  l' Agriculture.    Paris,  1887. 

Bnseignement  du  Travail  Manuel  1  L'ficoLE  Pbimaire.  By 
fimile  Faivre.    Paris,  1887. 

Enseignement  Primairb.    Paris,  1886. 

This  is  a  r^sum^  of  the  discussions  relative  to  manual  training  and  the 
reorganization  of  the  school  system  of  France,  in  the  French  senate  and  cham- 
ber of  depnties. 

Enseignement  Primairb  1  Paris,  de  1867  1  1877.    By  M.  Gr6ard. 

In  this  report  a  list  of  former  pupils  of  the  Paris  apprenticeship  school  is 
given  with  their  ages,  occupations,  places  of  employment,  and  salaries.  The 
exhibit  is  most  favorable  to  the  school. 

Enseignement  Primairb  et  Apprbntissagb.    By  G.  Salicis.  Paris, 

1878. 
Enseignement  Professionnel.    By  A.  Corbon.    Paris. 
France  as  it  Is.    By  Lebon  and  Pelet.    London,  Paris,  and  New 

York,  1888. 
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Future  MiSNAGifeRE,  La.    By  Mile.  Ernestine  Wirth.    Paris. 

The  housekeeper  of  the  future  will  be  thoroughly  equipped  for  her  duties  if 
she  learns  all  that  is  contained  in  these  lectures  on  domestic  economy,  boaie- 
hold  science,  hygiene,  etc.    For  school  use. 

Qrandes  ficoLES  DB  FRANCE,  Les.    By  Mortimer  D'Ocagne.  Paris, 

1887. 
Guide  Pratique  des  Travaux  Manuels.    By  G.  Dumont  and  G. 

Philippon.    Paris. 

HiSTOIRE  des  ficOLES  IMPI^.RIALES  D'ARTS  KT  METIERS.    LiancoQit, 

Oompi^gne,  Beaupr6au,  Oh&lons,  Angers,  Aix.    By  A.  Guettier. 

1865. 
Instruction  Sp^ciale  sur  l'Enseignement  du  Dessin.    Paris. 
Instruction  Sp^cialesur  L'ENSEiaNEarsNT  du  Travail  Manuel 

DANS    LES   ficOLBS  ITORMALES    D'InSTITUTEURS  ET  LBS    ficOLES 

Primaires,  £l6mentairbs  et  SupjfeRiEURES.    Paris,  1886, 
Manual  Training  in  France.    By  A.  Salicis,  late  inspector  general 
of  manual  training  in  France. 

This  work  is  translated  from  the  author's  manuscript  by  B.  D.  "Woodward, 
ef  Columbia  College,  and  published  as  an  educational  monograph,  in  May  1890, 
by  the  New  York  College  for  the  Training  of  Teachers. 

Memoire  sur  les  Ecoles  d'Apprentis.    By  M.  Gr^ard.    1871. 
MifixHODE  DE  Coupe  et  d'Assemblagb  pour  Robes  db  Femmes, 
VtTEMENTS  d'Enfants,  ETC.    By  Mme.  G.  ScMfer.    1891. 

Used  in  the  Paris  schools. 

Organisation  des  ]ficbLES  Pratiques  Professionnelles  en 
Allemagne,  en  SuiDE  ET  EN  RussiB,  ETC.  By  Van  der  Oorput 
JParis,  1866. 

Premiere  AnnAe  d'Econo^iie  Domestique,  La.  By  R.  El.  Ohalamet. 
Paris. 

This  first  year  book  is  for  pupils'  use ;  an  advanced  work  for  teachers  is  in 
preparation  by  the  same  author. 

Professions  et  Metiers  :  Guide  pratique  pour  le  choix  d'une  carri^ 
d>  I'usage  des  families  et  de  la  jeunesse.    Paris. 

This  work  is  projected  on  a  most  liberal  scale,  and,  when  finished,  it  will  con- 
stitute a  complete  treatise  on  the  professions  {mnnuelleBf  industrielUt,  et  cam- 
merciales).  It  is  published  in  parts,  and  treats  the  various  subjects  comprised 
within  its  scope  in  alphabetical  order.  The  4Sth  part  brings  the  work  down 
to  Flenra  Jrtificiclles,  As  in  other  cases  a  concise  historical  sketch  of  this 
industry  is  first  given,  foUowed  by  some  statistics  of  the  importance  of  the 
business,  and  a  list  of  the  principal  centres  of  the  manufacture.  Fifteen  thou- 
sand persons  are  said  to  have  been  engaged  in  this  industry,  in  1890,  in  Paris 
alone,  and  30,000  more  in  the  province.  The  treatise  issued  under  the  supervi- 
sion of  M.  Paul  Jacquemart,  inspector  general  of  technical  education,  is  to  be 
a  cyclopaedia  of  the  trades  and  professions. 

Rapport  sur  la  Creation  d'Ecoles  d'Apprentissage.    By  H. 

Tolain,  senator.    Paris,  1883. 
Soci^Tli   POUR  l'Enseignement    ProfessionneL   des    Fehmes. 

(Ecoles  Elisa  Lemonnier.)    1891. 


CHAP.  XV. — BIBLIOGRAPHY.  677 

Statistique  db  l^Enseignement  Peimaibe.    Paris. 
Technical  Education  in  Eubopb.    Eirst  part:    Industrial  Educa- 
tion in  France.    By  J.  Schoenhof,  consul  at  Tunstall.    1888. 

Pablished  by  tho  United  States  department  of  state,  and  containing  a 
detailed  account  of  the  French  system  of  industrial  and  technical  education, 
the  commercial  schools,  art  schools,  and  industrial  art  museums  of  France. 

To  AVAIL  Manuel.    By  Victor  Brudenne.    Paris,  1887. 

Travail  Manuel  1  L'ficoLB  de  la  Rub  Touenefobt.    By  D. 

Laubier  and  A.  Bongueret.    Paris,  1888. 
Travail  Manuel  1  l'Scole  et  dans  la  Famillb.    By  Bertraiid 

and  Toussaint  {school  inspectors),  and  I.  Gombert  (school  director). 

Paris,  1890. 

This  hook  comprises  lessons  in  folding,  weaying,  paper  and  pasteboard  cutting, 
braiding  of  threads^  straw,  etc.,  cutting  out  of  patterns,  basket  weaving,  iron 
and  wood  work,  and  clay  modelling.  The  last  mentioned  branch  of  construction 
work  is  of  special  interest,  and  among  the  524  illustrations  of  this  Tolume  there 
are  none  more  pleasing  than  those  of  clay  models  of  eggs,  plates,  books,  bottles, 
inkstands,  hats,  shoes,  apples,  leaves,  flowers,  and  other  objects,  such  as  children 
from  5  to  10  years  of  age  can  be  taught  to  make.  The  work  contains  within 
the  compass  of  200  pages  explicit  instructions  for  making  each  of  the  articles 
named. 

Teavaux   Manuels   et   Economie   Domestique.    By  Mmes.  G. 
Sch^fer  and  Sophie  Amis.    1889. 

Used  as  a  text  book  in  tho  primary  and  normal  schools. 

Trois  ficoLES  IS'ATiONALBS  Pbofessionnelles,  Les.    Paris,  1888. 
TTbeb  Polytechnische  Institute  im  Allgemeinen  und  Anstal- 

ten  FtJB  Teohnische  Bildung  IN  Frankbeich.    By  Dr.  F.  B. 

Hermann.     Karemberg,  1828. 
Visit  to  a  French  Training  College. 

An  educational  leaflet  published  by  the  New  York  CoUege  for  the  Training  of 
Teachers,  describing  a  visit  to  V^coU  KormaU  ^AuteuiL 

VOLKSSCnULE  XTND    DER    GEWERBLICHE    UNTERRICHT    IN    FBANK- 
REICH,  MIT  BESONDEREB  BEEUOKSICHTIGUNG  DBS  SCHULWBSENS 

VON  Paeis,  is  the  fall  title  of  a  valuable  monograph  by  Dr.  Max 
Weigert  of  Berlin.    1890. 

GEEMANT. 
AcnTEB  Jahbesbericht  user  die  Beblineb  Fobtbildungsschu- 

LEN,  1890-^91. 
Ameisenbuchlein.    By  Salzmann. 
ANLEiTUNG  zuB  Eebbschnitzebei.    (42  illustrations  of  the  text) 

By  Clara  Both.    Leipsic,  1890. 
ANLEITUNG   ZUB  Kebbschnitzerei.    By   G.   Vollers.    Hamburg, 

1890. 
Anweisung    zum    Modellieren    aus   Papier.     By   Rockstroh. 

Weimar,  1802. 
Arbeitsfrage,  Die.    By  F.  G.  Schulze.    Jena,  1849. 
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Arbeitsschule  als  Organischeb  Bestandtheil  deb  Volks- 

SCHULE.    By  Erasmus  Schwab. 
Arbeitsschule  neben  deb  Lernschule  xjnd  deb  Hausliche 

Gewerbefleiss.    By  Clauson-Kaas.    Berlin,  1876. 
Arbeitsschulbn  xjnd  Hausfleissvereine.    By  Raydt.   1879. 
Arbeits-Unterbicht  auf  DEM  Lande.    By  E.  von  Sclienckeiidorff. 

Gorlitz,  1891. 

Manual  training  in  tho  conntry  cd counters  obstacles  of  mnch  the  same  kind 
every  where,  and  the  discussion  in  tluR  pamphlet  embraces  subjects  of  common 
interest  in  Germany  and  in  the  United  States. 

The  writer  treats  the  question  under  four  heads:  (1)  What  do  the  promoters 
of  manual  training  seekt  (2)  Manual  instruction  in  the  country.  (3)  A  far- 
ther reform  of  the  country  school.  (4)  Distribution  of  the  cost  of  mannai 
instruction.  To  check  the  congestion  of  the  cities,  to  stay  the  depopulation  of 
the  country  regions,  and  xwevent  this  acute  disease  of  the  time,  which  is  becoming 
more  and  more  a  public  calamity,  HerrSchenckcndorfiTs  panacea  is  manual  train- 
ing. ''Agriculture,"  he  says,  ''is  the  most  extensive  industry  in  the  country, 
so  highly  developed  and  extended  as  to  outweigh  all  other  interests."  Hence 
he  pleads  for  such  schools  in  the  country  as  will  educate  boys  to  become  farmers. 

ARBEITSUNTERRICnT  Ul  AUSLANDE  UND  IN  DEUTSCHLAND,  SEDTE 
WlRTSCHAFTLlCHE  UND  RATIONALE  BEDEUTUNQ.      By  Dr.  Wolde- 

luar  Gotze.    Leipsic,  1892. 
Aus  DER  Lehrerbildungsanstalt  des  Deutschen  Vereiks  fue 
Knabenhandarbeit.    Leipsic. 

A  series  of  practical  lectures  on  manual  exercises  in  metal  work  for  pupils 
and  teachers ;  with  a  report  concerning  the  teachers'  school  workshop  in  1891. 

BEDEUTUNa  DES  KUNSTGEWERBLICHEN  UNTERRICHTS  FUB  WuET- 

temberg.    By  Prof.  Bauincr.    Stuttgart,  1870. 
Belustigungen  fur  die  Jugend  Beiderlei  Geschlechts,  Durch 
Selbstanfertigung    Mannigfacher   Technischeb    Kunste- 
LEiEN  UND  SriELWERia:.    By  Eockstroh.    Berlin,  1836. 

BeRICHT   iJBER    DEN    STAND  UND   DIB  AUSBREITUNG  DES  ABBEITS- 

unterrichts  in  Deutschland.    By  Th.  Sountag.    Leipsic,  1889. 

Bericht  ubee  die  Thatigkeit  des  Vebeens  FUB  Knabenhand- 
arbeit zu  Dantzig  fur  das  erste  Vereinsjahb.    1889-W. 

Bildertvtcrkstatt  (Manual  Practice  for  Youth,  the  School,  the  Home). 
By  Dr.  Georgens.    1867. 

Denkschrift  Betreffend  die  Errichtung  einer  Zweiten 
Handwerkerschule.    Berlin,  1890. 

DeNKSCHRIFTEN  tJBER  DIE  ENTWICKELUNG  DER  GEWEBBLICHEN 
FACnSCHULEN    UND    DER    FORTBILDUNGSSCHULEN    IN    PBEUSSEN 

WAHREND  DER  Jahre  1879  BIS  1890.    By  Herr  Liiders.   Berlin,  1891. 

In  this  work  of  318  pages  the  author  recites  the  history  of  52  trade  %nd  con- 
tinuation schools  of  Prussia.  These  schools  have  all  been  established  within  a 
recent  period  at  various  points  in  the  kingdom  and  they  are  of  diverse  charac- 
teristics, some  being  schools  of  industrial  drawing,  others  building  trade 
schools,  art  schools,  schools  of  the  metal  industries,  artisans*  and  laborers' 
schools,  master  workmen's  schools,  weaving  schools,  schools  for  locksmiths, 
machinists,  etc.  A  concise  description  of  each  school  is  given,  together  with 
the  statistics  of  attendance,  expen^\.wi«i,  eU, 
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Deutsohek  Knaben  Handwerksbuch,  Des.  By  Barth  and  Nie- 
derly.    1879. 

Deutsche  Schulb  und  Beutsches  Gewerbb.  By  Dr.  Th.  Her- 
mann.   Dresden,  1880. 

Education  in  Bavaria.  By  Sir  Philip  Magnus,  director  of  the  City 
and  Guilds  of  London  Institute. 

This  is  ono  of  tho  educational  monographs  published  hy  the  New  York  College 
for  the  Training  of  Teachers. 

EiN  Gksunder  Geist  nTEiNEM  Gbsundbn  Korper.  By  H.  Baydt. 
Hanover,  1889. 

The  book  treats  of  the  correlation  of  bodily  health  and  mental  vigor.  It  espe- 
cially emphasizes  the  hygienic  value  of  exercise,  games,  etc.,  to  the  growing 
child,  and  t]^e  importance  of  manual  training  as  a  means  of  intellectual  devel- 
opment. 

Enseignement  Manuel  et  Pbofessionnbl  bn  AxLEiiAGNE.    By 

G.  Salicis  and  G.  Jost    Paris,  1887. 
Entstehung  und  Entwioklung  dbr  Gewerblichen  Fortbil- 

DUNGSSCHULEN  UND  FRAUENARBEITSSCHULEN  IN  WURTTEMBERG. 

1889.    Published  by  the  royal  commission. 
Erganzung   des   Schulunterrich*s   Duroh   Praktischb  Bb- 

SCHAFTIGUNG.    By  Giitze.   Leipsic,  1880. 
ERZiEHtTNG  ZUR  ARBEIT.    By  Karl  Friedrich  (the  pseudonym  of  Prof. 

K.  Biedermann).    Leipsic,  1852. 

One  of  the  earliest,  as  it  is  still  one  of  the  best,  publications  on  this  subject. 
Though  written  more  than  forty  years  ago  it  advocates  the  introduction  of 
hand  training  in  schools  on  the  same  ground  now  urged  in  favor  of  its  adoption, 
i.  e,,  on  account  of  its  educational  usefulness,  not  for  any  industrial  end.  Prof. 
Biedermann  still  lives  and  labors  for  the  success  of  the  cause  which  he  has 
always  sought  to  promote. 

Erziehung  zub  Arbeit,  bine  Fordbrung  dbr  Zeit.  By  A. 
Endris.    Leipsic,  1888. 

A  history  of  the  development  of  modern  educational  ideas  and  methods,  inclnd 
ing  tho  relation  which  the  demand  for  manual  training  bears  to  pedagogics,  and 
what  pedagogical  authorities  of  ancient  and  modem  times  say  of  this  demand. 

Fortbildungsschule   in   Unserer  Zeit,  Die.     By  Prof.  J.  B. 

Meyer.    Berlin,  1873. 
Frauenarbeitsschule  in  Eeutlingen,  Die.    By  Eector  Eeiniger. 

Beutlingen,  1881. 
Fraubnarbeitsschuls  in  Beutlingen,  Die.    Dire  Entsehung  und 

ihre  Wirksamkeit.    By  M.  Z.    Eeutlingen,  1873. 
German  Boy^s  Experiment  Book,  The.    By  Emsmann  and  Dammer. 

Leipsic,  1881. 
Geschichte  der  Arbeit  und  Kui.tur.    By  Kirchmann.    Leipsic, 

1868. 
Geschichte  der  Methodik  des  Deutschen  Volksschulunter- 

rights.    By  Dr.  0.  Kehr.    Gotha,  1889. 
Geschichte  des  Arbeitsunterrichtes  in  Deutschland.    By 

Eissmann.    Gotha,  1882. 
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Geschichtliche  Entwickelung  des  Handfertigkeits-Untee- 

Ricnxs.    By  Johannes  Meyer. 
Gewf^rbeschulwesen,  Das.    By  Carl  Melchior. 
Gewebbe  und  Sohtjle.    By  E.  Wilda.    Briinn,  1882. 
Gewebbliche  Erziehtjng  durch  Schulen,  Lehrwerkstatten, 

MUSEEN  XmO  VEREINE  IM  KONIGREICn  Wt)RTTEMBERG.     By  Carl 

Genauck.    Eeichenberg,  1882. 
Gewerbliche  Fortbildungsschulen.    By  H.  Grunow.    Weimar, 
1867. 

Gewerbliche  Fortbildungsschulen  Deutschlanbs.    By  Dr. 

E.  Nagel.    Eisenach,  1877. 

Geweeblicher  Unterricht  in  Wurttemberg.    By  Prof.  Gen- 
auck.   1882. 

The  status  of  iudus  trial  ins  traction  in  the  kingdom  of  Wiirtcmbcrg  at  the 
above  date  is  very  Ml^  defined  in  this  work. 

Hand  ARBEIT  in  der  Knabenschule.  By  Hanschmann.  1876. 
Handabbeitsuntereicht.  By  Schallenfeld.  Frankfort,  1861. 
Handarbeitsunterrioht  an  den  stadtischen  Yolksschule>'. 

(Anonymous.)     Strasburg. 
Handarbeits-TJnterricht   fur   die   Mannliohe    Jugend.     By 

Urban,  May,  Bauhofer,  and  Kreibich.  / 

Handarbeitsunterrioht  in  den  Madchenschulen  Wurttem- 

bergs.    By  E.  Hory.    Stuttgart,  1872. 
Handarbeit  und  Hausfleiss.    By  Herzfeld.    Hanover,  188L 
Handbildung  und  Hausfleiss.    By  Lammers.    Berlin,  1881. 

Ilcrr  Lammers  is  editor  of  the  Xord-  West,  the  organ  of  the  central  committee 
of  manual  training. 

Handfebtigkeits-Unterricht.    By  Eauscher. 

HandfebtigkeitsUnterricht.    By  Eudolf  Petzel. 

Handfertigkeitsunterricht  fur  Knaben.    By  Herse.    1882. 

Handfertigkeitsunterricht  in  der  Blindenschulb.  By  Gustav 
Gorner,  teacher  in  the  Leipsic  Institute  for  the  Blind. 

Handfertigkeitsunterricht  und  die  Ho'heren  Schulen. 
By  Hohn. 

Handfertigkeitsunterricht  und  die  Schule.  By  Meyer.  Ber- 
lin, 1881. 

Handfertigkeit  und  Schule.    By  Kreyenberg.    Frankfort. 

Handwerkerschulen,  die  Landesbaugewbrkschule,  und  deb 

KUNSTGEWERBESCHULEN  IM    GROSS-HERZOGTHUM    HESSEN.     By 

F.  Fink. 

A  history  of  the  development  of  the  artisans'  schools,  the  farm  work  school,  and 
the  schools  of  industrial  art  in  the  grand  duchy  of  Hesse,  from  the  year  1837; 
and  their  condition  in  1886. 
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training  in  wood  work  to  the  London  school  board,  etc.  Whitta- 
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Columbus,  Ohio,  State  University,  agricultural  education  in 123 

Corvallls,  Oreg.,  State  Agricultural  Colleee 123 

Cuthbert,  Ga.,  Southwest  Georgia  Agricultural  College 118 

Bahlonoga,  Ga.,  Korth  Goox;^  Agricultural  College 118 

Delaware  College,  Kewark,  Del..  i^;ricultural  education  in 116 

Fargo,  N.  Dak.,  Agricultural  College 123 

Fayetteville,  Ark.,  Industrial  Universitv 114,115 

Florida  State  Agricultural  and  Mechanical  Colleg^  Lake  City,  Fla 116, 117 

Fort  Collins,  Colo.,  State  Agricultural  College 115,118 

Georgia  State  College  of  Agriculture  and  Mechanic  Arts,  A  then  s,  Ga 1 17 

Hiunilton,  Ga.,  West  GcorzTa  Agricultural  and  Mechanical  College 118 

Hampton  Normal  and  Acrncultural  Institute,  Hampton,  Ya ,        129 

Hanover,  N.  H.,  State  College  of  Agriculture  and  the  Mechanic  Arts 123 

Huntsville,  Ala.,  State  Colored  Normal  and  Industrial  School,  agricultural  education  in.  113,  111 

Industrial  College,  Lincoln,  Kebr.,  agricultural  education  tn 123 

Industrial  University,  Fayetteville,  Ark 114,115 

Iowa  State  Collece  oi  Agriculture  and  Mechanic  Arts,  Ames,  Iowa 118, 119 

Ithaca,  K.  Y.,  College  of  Agriculture  of  Cornell  University 123 

Jamaica  Plain,  Mass..  Bussey  Institution  of  Harvard  University 120, 121 

Kansas  State  Agricultural  College,  Manhattan,  Kans 119 

Kingstor,  R.  I.,  College  of  Agriculture  and  Mechanic  Arts 124-127 

Knoxville,  Tenn.,  State  Agricultural  and  Mechanical  College 128 

La  Fay ettejnd .,  School  of  Agriculture  of  Purdue  University 118 

Lake  City,  Fla.,  State  Agricultural  and  Mechanical  College 116,117 

Las  Cruces,  N.  Mex.,  A^icultural  College  of  New  Mexico 122,123 

Lexington,  Ky.,  Agricultural  and  Mechanical  College 119 

Lincom.  Ncbr.,  Industrial  College,  afiricultural  education  in 122 

Logan,  Utah,  Agricultural  College  of  Utah  Territory...*. 128 

Louisiana  State  University  and  Agricultural  and  Mechanical  College,  Baton  Rouge,  La.         119 

Madison,  Wis.,  College  of  Agriculture 129 

Maine  State  College  of  Agriculture  and  the  Mechanic  Arts,  Orono,  Me 119, 120 

Manhattan,  Kans.,  State  Agricultural  College 119 

Mansfield,  Conn.,Storrs  Agricultural  School 116 

Maryland  Agricultural  College 120 

Massachusetts  Agricultural  College,  Amherst,  Mass 120 

Michigan  Agricultural  College,  Agricultural  College  P.  O.,  Mich ^      121 

Midd le  Georgia  Military  and  Agricultural  CollegeTMilledgeville,  Ga 117, 118 

Milledgoville,  Ga.,  Middle  Georgia  Military  and  Agricultural  College 117, 118 

Morgan  town,  W.  Ya.,  West  Yirginia  University,  agricultural  education  in 129 

Newark,  Del.,  Delaware  College,  a^cultural  education  in 116 

New  Brunswick,  N.  J.,  Rutgers  Sciontlflc  School,  agricultural  education  in  .....^ .......         122 

New  Haven,  Conn.,  Sheffield  Scientific  School,  agricultural  education  in 116 

Normal  and  ACTicultuial  Institute,  Hampton,  Ya 129 

Normal  and  Industrial  School  (Colored),  Huntsville,  Ala.,  agriculttural  education  in  ....  118, 114 

North  Alabama  Agricultural  School,  Athens,  Ala ;..         114 

North  Corolina  Colleffe  of  Agriculture  and  Mechanic  Arts,  Raleigh,  N.  0 123 

North  Dakota  Agricultural  College,  Fargo,  N.  Dak 123 

North  Georida  Agricultural  College,  Dahlonega,  Ga 118 

Ohio  State  University,  Columbus,  Ohio,  agricultural  education  in 123 

Orangeburgh,  S.  C,  College  of  Agriculture  and  Mechanics'  Institute 127, 128 

Oregon  State  Agricultural  College,  Corvallis,  Oreg. 123 

Orono,  Me.,  State  College  of  AgrTcnlture  and  the  Mechanic  Arts 110,120 

Pennsylvania  State  CoUege,  State  CoUege  P.  O.,  Pa.,  agricultural  educaUon  in 133, 124 

Polytechnic  InBtitute,  Auburn,  Ala 118 

Providence,  R.  I.,  Brown  University,  agricultural  education  in 124 

Raleigh,  N.  C,  College  of  Agriculture  and  Mechanic  Arts 121 

Reno,  Nov.,  School  of  Agriculture 
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nhodo  Itland  College  of  Agriculture  aud  Mechanio  Arta.  KlDgatoa,  B.I 124-127 

Kodney,  Miss.,  Alcorn  Agricultural  and  Meobanical  College 121 

Kntgers  Scientific  School,  New  Brunswhck,  N.  J.,  agriculturxd  education  in 122 

Saint  Anthony  Park,  Minn.,  College  of  Agriculture 121 

Saint  Anthony  Park,  Minn.,  State  School  of  Agriculture 121 

School  of  Agriculture  of  Purdue  University,  La  Fayette,  Ind 118 

School  of  Agriculture.  Keno,  Ner 122 

Shelneld  Scientific  School  of  Yale  University,  Ne\r  Hayen^  Conn.,  agricultural  educa- 
tion in 116 

South  Dakota  Agricultural  College,  Brookings.  S.  Dak 128 

South  Georgia  Agricultural  College,  Th<»nasTille,  Ga 118 

Southeast  AJahama  Agricultural  School,  Abbeville,  Ala 114 

Southwest  Georgia  Anicultural  Colleire,  Cuthbert,  Ga 118 

State  Agricultural  and  Mechanical  CoUege,  College  Station,  Tex 128 

State  Agricultural  and  Mechanical  College,  Knoxville,  Tonn 128 

State  Agricultural  and  Mechanical  College,  Lake  City,  Fla 116,117 

State  Agricultural  College,  Burliui^ton,  Vt 128,129 

State  Agricultural  College,  Corvallis,  Orec 123 

State  Agricultural  College,  Manhattan,  iCans 119 

State  Agricultural  College  of  Colorado,  Fort  Collins..... 115,116 

State  College  of  A  griculture  and  Mechanic  Arts,  Ames,  Iowa 118, 119 

StatoCoUogeof  Agriculture  and  Mechanic  Arts.  Athens,  Ga 117. 

State  College  of  Agriculture  and  the  Mechanic  Arts,  Uanover,  N.  H 122 

State  College  of  Agriculture  and  the  Mechanic  Arts,  Orono,  Me 119, 120 

State  College,  State  College  P.  O.,  Pa 123,124 

Stale  Colored  Normal  and  Industrial  School,  HuntsTille,  Ala.,  agricultural   educa- 
tion in 113,114 

State  School  of  Agriculture.  Saint  Anthony  Park,  Minn 121 

State  University  and  A  gricultural  and  Mechanical  CoUege,  Baton  Bonge,  La 119 

State  University,  Colnmous,  Ohio,  agricultural  education  in 123 

Storrs  Agricultural  School,  Mansfield,  Conn 116 

Thomasville,  Ga.,  South  Georgia  Agricultural  College 118 

Tucson,  Ariz.,  anicultural  umveralty 114 

University  of  IlTinois,  Urbana,  agricultural  education  in 118 

Urbana,  III.,  University  of  Illinois,  agricultural  education  in 118 

Virginia  Agricultural  and  Mechanical  College,  Blacksbnrgh,  Ya 129 

West  Georgia  Agricultural  and  Mechanical  College,  Hamilton,  Ga 118 

West  VirgmLa  University,  Morgantown,  W.  Ya.,  agrioultund  education  in 129 

Agricultural  education,  legislation  for 180,131 

Agricultural  experiment  stations 130 

AfO'iculture,  schools  of,  in  Great  Britain,  consideration  of 437-440 

Aiken,  S.  C,  manual  training  in 70 

Aix.  ChAlons,  and  Angers,  I^nce,  National  Schools  of  Arts  and  Trades  at 286-290 

Alabama,  agrlcidturalcolleges  in,  consideration  of , 113. 114 

Alabama,  manual  training  schools  in,  consideration  of 26-28 

Alabama  Polytechnic  Instrituto,  Auburn,  Ala.,  an  agricultural  college 113 

Alais  and  Douai.  France,  schools  for  master  miners 294,295 

Albany  High  Scliool,  Albany.  N.  Y.,  a  manual  training  school 57,58 

Albemarle,  MUler  Manual  Laoor  School  of,  Crozot,  Ya 71-76 

Alcorn  Agricultural  and  Mechanical  College,  Bodney,  Miss 121 

Aldini-Y^eriani  Institute,  Bolo^n^A,  Italy 451,452 

Alsace-Lorraine,  Industrial  Society  of  Miilhausen 371 

American  manual  training  schools  generally  superior  to  European  ones 18, 19 

American  technical  and  trade  schools  generally  inferior  to  European  ones 18, 19 

Ames,  Iowa,  State  College  of  Affri<2ul^ure  and  Mechanic  Arts 118,119 

Amherat,  Mass.,  Agricultural  College 129 

Angers,  Chilons,  and  Aix,  France,  National  Schools  of  Arts  and  Trades  at 2^-290 

Ann  Arbor,  Mich.,  University  of  Michigan,  technical  education  in 139 

Antwerp,  Belgium,  Industrial  School 200,201 

Antwerp,  Belgium,  Trade  School  for  Girls  (intermediate) 187 

Appliea  Mechanics,  Watchmaking,  and  Electricity,  National  School  of,  Brussels,  Belgium. . .  106, 197 

Apprentices,  Diderot  School  for,  Paris,  France 247, 248 

Apprentices,  School  of,  of  the  Industrial  Society  of  Nantes,  France 284 

Apprentices  to  tailoring  trade,  school  for,  Paris,  Franco 280,281 

Apprenticeship  in  France,  consideration  of 275,276 

Apprenticeship  (Manual) ,  National  School  of,  Armenti^res,  France 262-265 

Apprenticeship  (Manual)  School,  Boulogue-sur-Mer,  France 260 

Apprenticeship  (Manual)  School  for  Boys,  Keims.  France 257-259 

Apprenticeship  (Manual)  School  for  Boys,  Saint-Etienne,  France 255-257 

Apprenticeship  (Manual)  School  for  the  Book  Publishing  Industry,  Paris,  France 249-251 

Apprenticeship  (Manual)  School,  Nantes,  France 259 

Apprenticeship  (Manual)  School  of  Furniture  Making,  Paris,  France 251 ,  252 

Apprenticeship  (Manual)  School,  Rouen,  lYance 260 

Apprentlcesliip  (Manual)  School,  Saint-Charaond,  France 259 

A^renticeship  (manual)  schools  in  France,  consideration  of 243-200  > 

Apprenticeship  (manual)  schools,  Paris,  France 246,247 

Apprenticeship  of  Boys,  Municipal  School  for  the,  Havre,  France 253-255 

Apprenticeship  schools  in  Belgium,  consideration  of 176, 177 

AriEona,  agricultural  colleges  in,  consideration  of 114 

Arkansas,  agricultural  colleges  in.  consideration  of 114,115 

Arkansas  Industrial  Univeraity,  Fayetteville,  Ark.,  an  agricultural  college 114, 115 

Armenti^rcs,  France.  National  School  of  Manual  Apprenticeship 262-265 

Armour  Institute,  Cnicago,  111.,  consideration  of 98,99 

Art  Academy,  Cindnnau,  Ohio,  consideration  of 110 

Art  Academy,  Dresden,  Saxony 355,356 

Art  Academy,  Leipsic,  Saxony 358,359 

S.  Ex.  65 44 
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Art  and  Nef^dlowor^  School  of,  Zurioh,  Switzerland ~ 560-HB 

Art  School,  BirminKham,  England 384 

Art  School  (Industrial),  Dresden,  Sftxonr 3M,357 

Art  School  (IndiiBlTial),  Zurich,  Switzerland 1 869,570 

Art  Scho<d  (M unicipal),  Geneva.  Switzerland - :4t^ 

Art  8«.h(K)ls  (inda»trial>  in  Switzerland  568-571 

Art ist-ArtJ sans.  Institute  for.  New  York.  N.  Y.,  conflideration  of 107-109 

ArtJ^  and  Manufactures,  Central  School  of.  Paris,  France ^'\'M 

Art«  and  Trades*,  Natiou.al  Consorvatory  of,  Paris,  France 20il  .'i7  I 

Art^aud  Trader,  National  Schools  of.  C'halons,  Anger^,  and  Aix,  Franca aii-'J50  ^ 

Atlicns,  Ala.,  North  Alabama  Agricultural  School 114 

Athens,  Ga.,  mai.ual  trainiucj  in 3&41 

Athcu.s  Ga.,  St^te  Collf;;^o  of  Atrriculture  and  Mechanic  Arts 117  \ 

Atlauta,  Ga.,  manual  tr.iiuing  for  colored  students  in 31  ! 

Atlanta  University,  Atlanta.  G».,  ft manaal  training  school 29 

Auburn,  Aln..  Polytecliuic  Institute,  an  agiicultural  college 113  i 

Aubusson,  France,  School  of  TapeaCry 'M  I 

Austria — 

couthmation  and  trade  .schools  in,  consideration  of 148-160 

manual  training  in,  consideration  of 143-148 

HKuiual  traiuiu:;  selioola  for  teachers  in 114,145 

prts'jut  status  of  industrial  educati«>n  in 141-lGO 

Aversa,  Italy,  Scuola  d'Arti  e  Mesticri  uell"  Istituto  Artistico  di  San  Lorenzo   454,4^ 

B. 

Baltimore,  Md.,  manual  training  in. 37.?^ 

Bjilt imore  School  of  Man  ual  Trai uin ?:.  Bait imorc,  Md 37, 'J^ 

EaseJ,  Switzerhiud,  Trarb;  Sclnwd  for  Women 552- Yn 

Baton  Kouiie,  La.,  State  University  and  Agrienltural  and  Mecl»anic:U  College 119 

Battor.sea  institute,  London.  En^jlaud .'. 410 

Bavaria,  iiuluiitnal  trade  siIjooIs  and  continuation  schools  in 362-0C6 

Beards  town.  111.,  manual  trainin'j  in 32 

Beaumont  Institute.  f>r  the  Ptoplo  »  Palace,  Loudon,  England i07, 40i 

Belfast,  IreLunl,  Terhnicnl  S.hool HI 

Belfast  Tcchuicai  School,  IJeifast,  Ireland ioi 

Belgium — 

ai'prenticeahij)  schools  in,  consideration  of 176,177 

commercial  institutes  in.  consideration  of ,.  214-21G 

drawing  school.s  in,  considf  ration  of ,.  212-'JU 

h(>usek<c  »ing  scliofils  for  girls  in,  consideration  of 170-182 

indu-stria   and  technical  sciioole  in,  c<mgiderution  of - 170-176 

industrial  schools  in,  consideration  of I9B-211 

kin<b:r!z:artcns  in.  consideratiDU  of 1C3. 164 

manual  training  for  b«iys  in  the  public  scIiooIm  in,  consideration  of ; lCK-170 

manual  training  for  cjrls  in  the  public  mIiooIs  in,  consideration  of I64-If8 

l>nr(iobiaI  trade  sclund.s  in,  consi(bration  of 1n8.  18^ 

l>rcMent  status  of  indu.strial  education  in Ifil-'216 

public  school  Hv.stcm  in.  cons id«-rai ion  of Iti3-17tt 

schtutls  of  agriculture  and  horticulture  in,  con.siderationof 177-179 

ecliools  of  industry-  and  mines  in.  consideration  of 21S 

trade  schools  lor  girls  in.  ciuisideration  of ..  182-183 

traile  schools  founded  by  friiilds  and  trades  in,  consideration  ot ISO-llU 

tradf^  sclmoLs  in,  eon.sidera'ion  of 193- 19S 

Berkeley.  Cul.,  Cidicge  of  Agriculture  of  tlie  University  of  California 115 

Berlin,  l*rus.sia.  various  trade  schools  in 341-345 

Bern,  Swit/.+^rland.  School  for  Carpenters  and  Shoemakers 53.1-r>37 

Bern.  SwitzeTland.  School  fur  Servants 557-5*0 

Bern,  Switzerland.  Trade  S<'hool  for  Women 54^-^:2 

lUrn,  Switzerland,  Workingmen's  School 574 

Bernard  I'alissj'  School,  Paris,  France 301,302 

Bibliogiay)hy 6I51-886 

Bi<'une,  Switzerland,  School  of  "Watchmaking 52.'>,  526 

Birkbetk  Literary  and  Scientific  Institution,  London,  England 410.411 

Birminu^liani,  England,  Mason  Science  College - 421,422 

Birmini.]i;;m,  England,  S<-hool  of  Art ."UM 

Birmin^li.un,  England,  technical  schools 39C-.*ii>4 

Bi^1hol^  College.  Marshall,  Tex.,  manual  training  in 71 

Blacksburgh,  V'a.,  Agricultural  and  Mechanical  College -.  1^ 

BlankcnbiT^llio,  Bcl^iium,  S<;hool  for  Fishermen ItV* 

B«du;:iia.  Italy,  Aldiui- Valeriani  Institute 451,452 

Boh»;,Mja.  It.ily,  tec  hnical  instruction  at 445 

Bo<d<  Publishing  hulustry.  Manual  Apprenticeship  School  for  the,  Pari*,  France 24»-2r>l 

Book  work  in  conjunction  with  manual  training 599^-^29 

Book  work  in  relation  to  manual  training  in  France,  consideration  of 'jGd 

Boston.  Mass.,  first  g.nerjil  conlcrcnce  on  m.inual  training  held  in,  April  8-11,  1«01 77-79 

Boston,  Mass..  Lowell  School  of  Pr.actieal  Design,  consideration  of 111,112 

Boston,  Mass.,  manual  tjainin^  schools 4(M4 

Boston.  Mass.,  Massa«husetfs  Institute  of  Techn<dogy 132-134 

Boulocne-snr-Mer,  Franco,  Manual   Apprenticeship  School 260 

Bradford.  England,  Technical  C(db^go 414-418 

Bradford  Technic;U  College,  Bmilford.  Eiigl.ind 424-419 

Bremen,  Gennany,  imlustri;il  trade  schools  in .....         3KS 

Brewing  School.  Ghent,  iiel^'inra 192.133 

Bridges  and  lligliways,  Nati<mal  School  of,  Paris,  Franco 292,303 

BricHx,  Switzerland,' School  for  Wood  Carving 540^541 

Bristol.  England.  Merchant  Ventun^rs'  School 481 

Brookings,  S.Dak.,  Agricultural  College 128 
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BrooUine, MaB8.,MAnmU  Training  School U,45 

BrookIjn,N.  Y.,  jPrattlnstitate,  a  uMuinal  training  Mhool •  58 

Brooklyn,  JSr.Y.,  Pratt  Institate,  as  an  indoatrial  school 87-04 

Brown  University,  Providenee,B.  I.,  agricnltaral  education  in 124 

Brack,  Aostria,  Koyal  School  of  tho  \v  ood  Working  Industry 149,150 

Brossels,  Belgium— 

Honsokeeplne  School,  me  Locq.aengbien 180, 181 

Industrial  Scnool 201 

l^ational  School  of  Watchmaking,  Electricity,  and  Applied  Mocbanics IM,  197 

School  for  Tailors 190,191 

School  of  Typographv 191,192 

Trade  School  for  Girls,  nio  dcs  Torres  Keuves 188 

Trade  School  foi  Girls,  rue  da  Marais 182-185 

Trade  School  for  Girls,  rue  du  Poincon 185.186 

Buchs,  Switzerland,  Housekeeping  School 504-560 

Badni)€Sth,  Hangitry,jnanaal  training  in 146, 147 

Builders'  Exchange  school,  Fhiladelpnia,  Pa.,  consideration  of. 83, 84 

Building  School,  Koyal,  at  Gotlia,  Saxe-Coburg-Gotha 360,301 

BuUding  Trade  School  at  Nursnibcrg,  BaTaria 364,305 

Burlington,  Vt.,  State  Agricultural  CoUogo  of  tho  University  of  Vermont.. 128, 129 

Bussey  Institution  of  Harvard  University,  Jamaica  Plain,  Mass.,  an  agricultural  college 120, 121 

C. 

California,  agricultural  colleges  in,  consideration  of ^ 115 

California,  manual  training  iM^hoola  in,  consideration  of 28 

Cambridge,  Mass.,  Manual  Training  School 45-47 

CantonalSchool  of  Industrial  Arts,  Geneva,  Switzerland 568.569 

Carpenters  and  Shoemakers,  School  for,  Bern,  Switzerland 533-537 

Case  School  of  Applied  Science,  Cleveland,  Ohio 138. 139 

Central  Industrial  School,  Lyons,  France 290 

Central  Institute,  London,  England 386,387 

Central  School  of  Arts  and  Manufactures,  Paris,  France 205.  296 

Central  Tennessee  College,  Nashville,  manual  training  in  (colored) 71 

Ceramics,  Scboul  of,  Limoces,  France 298, 299 

CliaixPrintingCompany,  Trade  School  of  the,  Paris,  France 278,279 

Cbfilons,  Angers,  and  Aix,  Frnnco,  National  Schools  of  Arts  and  Trades  at 286-290 

Charlcroi,  Belgium,  Industrial  School 2U1-203 

Chanx-de-Fonds,  Switzerland,  School  of  Watchmaking  and  Mechanics 516-520 

Chelsea  Institute,  Ix>ndon,.  England 413 

Chemistry  and  Physics  (Industrial),  School  of,  Paris,  Franco 248, 240 

Chemistry  (Industrial),  School  of,  Lyons,  France 286,286 

Chemnitz.  Saxony,  industrial  trade  schoob)  in 957,358 

Chicago,  111.,  Armour  Institute,  consideration  of 98, 90 

Cbic.igo  Manual  Training  School,  Chicago,  111 32,33 

Chieti,  Italy,  Scuolad'Arti  ApplicataaU*  Industria 454 

Church  schools  for  industrial  education  in  France 286 

Cincinnati,  Ohio,  Art  Academy,  consideration  of 110 

Cincinnati,  Ohio,  Mechanics'  Institute,  consideration  of 110 

Cincinnati,  Ohio.  Technical  School,  a  manual  IraiDin^  school 04,  G5 

Cincinnati,  Ohio,  University  of  Cincinnati,  technical  education  in 136 

Cirencester.  England,  Royal  Agricultural  (College 438 

City  of  London  College,  London,  England 412,418 

City  Trade  School,  Leipsic.  Saxony 350,360 

Clark  University,  Atlanta,  Ga.,  amannal  training  school 31 

Clas.<«ification  of  industrial  schools  in  Switzerland,  consideration  of 506 

Clcrkenwell  Polj'technic  Institute,  London,  England 413 

Cleveland,  Ohio,  Case  School  of  Applied  Science 138,139 

Cleveland,  Ohio.  Manual  Training  School 65, 66 

Cluny,  France,  National  School  for  Training  Foremen  and  Skilled  Mechanics 291 

Cluses,  France,  National  School  for  Watchmaking 265-267 

Cogswell  Polytechnic  College,  San  Francisco,  Cal.,  a  mnnnal  training  school 28 

CoUego  for  5fen  and  Women,  London,  England 411,412 

College  for  Working  Women,  London,  England 412 

College  of  Agriculture  and  Mechanic  Arts  of  the  University  of  South  Carolina,  Columbia 127 

College  of  Agriculture  and  Mechanics'  Institute  of  Claflin  University,  Orangoburgh,  S.  C 127, 128 

Collcueof  Agriculture  of  Cornell  University,  Ithaca,  N.  Y 133 

College  of  Agriculture  of  the  University  of  California,  Berkeley 115 

College  of  Agriculture  of  the  University  of  Minnesota,  Saint  Anthony  Park 121 

College  of  Agriculture  of  the  University  of  Wisconsin,  Madison 129 

College  of  the  City  of  New  York,  N.Y.,  manual  training  in 61,02 

College  Station,  Tex.,  State  Agricnltural  and  Mechanical  CoUego  of  Texas 128 

Cologne,  Prussia,  industrial  cduoational  establishment 347-349 

Colorado,  agricultural  colleges  in,  consideration  of 116, 116 

Cohimbia,Mo.,  A^icultural  and  Mechanical  School  of  the  University  of  the  State  of  Missouri .  121, 122 
Columbia,  S.  C,  College  of  Agriculture  and  Mochanio  Arts  of  the  University  of  South  Carolina.         12T 

Cohimbia,S.  C.,  manual  training  in 70 

Columbus,  Ohio,  State  UniverHUy.  agricultural  education  in 123 

Clommercoand  Weaving,  Advanced  School  of.  Lyons,  France 285 

Commercial  institutes  in  Belgium,  consideration  of 214-216 

Concord,  N.  H..  manual  training  in 54 

Conference  on  manual  training T7-70 

Connecticut,  agricultural  colleges  in,  consideration  of 116 

Connecticut,  manual  training  schools  in,  consideration  of 26,29 

Oonservatory  (National)  of  Arts  and  Trades,  Paris,  France 296,297 
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Coventry  Technical  Institute,  Coventry,  England 431,432 
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of  technology 15,18 
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Dcnnark,  manual  training  in,  consideration  of 492-498 

Denmark,  Norway,  and  Sweden.    See  Scandinavian  countries. 
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Dusseldorf,  Prussia,  School  of  Industrial  Art 349 

Dyeing,  Finishing,  and  Weaving  School,  Crefeld,  Prussia 338-341 
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Eastern  Railway  Company  School,  Paris,  France 279.280 

Fasten,  Pa.,  Lafayette  College,  technical  education  in 135,136 

Ecole  de  TypogTaphie^rus8clR.Belgium 101,192 

Edinburgh,  Scotland,  Herio^Watt  College 426-429 
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English  High  and  Manual  Training  School.  Chicago,  111 34 
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Fargo,  N.  Dak.,  Agricultural  College . . . . .  .* '. .'. ...........  .."1         123 

Favetteville,  Ark.,  Industrial  University, an  agricultural  college * ' '.'.'.'".'.'.  114, 115 

Finishing,  Dyeing,  and  Wearing  School,  Crefeld,  Prussia 338^341 

Finland,  Russia,  industrial  education  in,  consideration  of 464-460 

Fmsbury  Technical  College,  London,  England 887  388 
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Florida,  flgricuitural  colleges  in,  consideration  of I.'!I.*.'.*.'.'.*.'.*.*!'.!.'!."."!!!.*.'!!!.\*.'.".*  116, 117 
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Posrgia,  Italy,  Bcuola  Professionale. 455 

Folisno,  Italy,  School  of  Arts  and  Trades 448,449 

FortDildnngsBchnlen  (continuation  schools)  in  Austria,  consideration  of 148--160 

Fort  Collins,  Colo.,  State  Agricultural  College 115.116 

France— 

advanced  primary  schools  in,  consideration  of 233-243 

apprenticeship  in,  consideration  of 275,276 

book  work  in  relation  to  manual  trainins  in,  consideration  of 260 

church  schools  for  industrial  education  m 286 

educat  ion  of  a  purely  industrial  character  in,  consideration  of 200-262 

elementary  primary  schools  in,  consideration  of 221-233 

industrial  art  education  in,  consideration  of 297-302 

industrial  schools  for  national  manu factories 296 

infant  schools  in,  consideration  of 220,221 

manual  api>renticeahip  schools  in,  consideration  of 243-260 

manual  training  calleu  manual  labor  in 17 

mmiiciiial  drawing  school^s  in 30O 

present  status  of  industrial  education  in 217-302 

primary  industrial  schools  in,  consideration  of 262-286 

public  school  system  in.  consideration  of 219-260 

secondary  industrial  schools  in 286-291 

superior  industrial  schools  in,  consideration  of 291-297 

travelling  scholarships  to  ^aduotes  of  industrial  schools  in,  consideration  of 302 

Frankfort  on  the  Main,  Prussia,  Industrial  Continuation  School 846, 347 

Frankfort  on  the  Main,  Prussia,  School  of  Industrial  Art 345,346 

Free  School  of  Mechanical  Trades,  W illiamson  School  P.  O.,  Pa.,  consideration  of 85-87 

Furniture  Making,  Manual  Apprenticeship  School  of,  Paris,  France 251, 252 

G. 

General  Society  of  Mechanics  and  Tradesmen,  Kew  York,  N.  Y.,  consideratloii  of. 100, 101 

Geneva,  Switzerland — 

Cantonal  School  of  Industrial  Arts 508,569 

kindergartens  and  manual  training  at 609-513 

Municl^  School  of  Art 568 

Professional  Academy 576,577 

School  of  Watchmaking  and  Mechanics 530-533 

Genoa,  Italy,  manual  training  at 444 

Georgia,  agricultural  colleges  in,  consideration  of 117,118 

Gcor^a,  manual  training  schools  in,  consideration  of 29-32 

Georgia  School  of  Technology,  the  manual  training  branch  of  the  University  of  Georgia 30, 31 

Georgia  State  College  of  Agriculture  and  Mechanic  Arts,  Athens,  Ga 117 

Germain  Pilon  School,  Par&,  Franco 301 

Germany — 

higher  institutions  for  industrial  education  in,  consideration  of 328-336 

manual  training  called  manual  dexterity  or  workshop  instruction  in... 17 

manual  training  in,  consideration  of .305-328 

present  status  of  industrial  education  in 803-371 

Gewerbeschulen  (trade  schools)  in  Austria,  consideration  of 148-160 

Ghent,  Belgium- 
Brewing  School '. 192,193 

Industrial  School 203-205 

Trade  School 195,196 

Trade  School  for  Girls 187 

Girard  College,  Philadelphia,  Pa.,  manual  training  in 67,68 

Girgcnti,  It«Jy,  Scuola  d'Arti  e  Mestieri  Gioeni ^ 454 

Glasgow,  Scotland,  weaving  school 430, 431 

Glasgow  weaving  school,  (Glasgow,  Scotland 430,431 

Goldsmiths'  Company  Institute,  London,  England 409,410 

Gotha,Saxe-Coburg.Gotha,Koyal  Building  School 360,361 

Grammar  and  high  schools  in  the  United  States,  manual  training  in 608-^17 

Gratz,  Austria,  State  Industrial  School 150,151 

Great  Britain- 
acts  relating  to  technical  instruction  in,  consideration  of 876,877 

beginning  of  the  movement  for  industrial  education  in,  conbidoration  of 375 

dairy  schools  in 439,440 

demcntary  manual  instruction  in,  consideration  of 384-386 

means  of  support  of  industrial  education  in,  consideration  of 377-384 

National  Association  for  the  Promotion  of  Technical  Education  in,  consideration  of 384 

opinions  of  English  employers  on  technical  education  in 434-437 

present  status  of  industrial  education  in 373-440 

results  of  technical  education  in,  consideration  of 434-437 

schools  of  agriculture  in,  consideration  of 437-440 

secondary  and  higher  institutions  for  industrial  education  in,  consideration  of. 386-396 

technical  instruction  in  country  districts  in 432-434 

technical  schools  in,  consideration  of 396-434. 

Gutenberg  Typographical  School, Paris, France 277,278 

n. 

Hall,  Austria,  school  of  the  wood  working  industry 151,152 

Hamburg,  Germany,  industrial  trade  schools  in 361,362 

Hamilton,  Ga.,  West  Georgia  Agricultural  and  Mechanical  College 118 

Hampton  Normal  and  Agricultural  Institute,  Hampton,ya 129 

Hanau,  Prussia,  Royal  Designing  Academy 850 
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Industrial  Arts,  Cantonal  School  of,  Geneva,  Switzerland 5&i5ra 

Ia<lu5itJial  Arts,  National  School  of,  Koubaix,  Franco - - —         289 

Industrial  Arts.  Sdiocd  of  Kcitns,  France 300 

Industrial  Arts.  S<du«)l  of,  .Saint  Etien no,  France 2W,3uO 

Ind UHt  rial  Cheujistrv,  School  of,  Lyons.  France 2So,^ 

Industrial  ( 'ollcge  of  the  University  of  Xcbraska,  T.kiooln,  agricultural  edueatloa.iii .-         122 

Industrial  Contintuition  School,  Frankfort  on  the  Main.  Prussia 146.347 

Inilustriul  educational  establisliment  at  C<)lo;n>e,  PniHaia 347-349 

Intlwstrial  Education  Association  of  l<«ew  York,  N.  Y.,  manual  training  in O 

Industrial  education  in — 

Austria,  present  status  of 14l^l6i 

Beliiium,  ])reseut  status  of , ....  161-216 

Fiiibiud,  Russia,  consideration  of - 464-4€9 

France",  present  status  of ai7-3tii 

lionuany,  hiitlier  institutions  for,  consideration  of 338-331 

GemKAy,  present  status  of 303-371 

Great  Britain,  beginning  of  the  movumcnt  for,  considoraiion  of.. 375 

(rrcat  P.ritrtin,  priinent  status  of , 373-440 

Great  Britain,  second  ar>'  and  higher  iustitutiofto  fiir,  consideration  of.. 388-391 

Italy,  present  status  of! -...  441-457 

Prague,  Austria ^ 159,168 

IluHsia.  present  status  of 43IMiB 

Scandinavian  countries,  present  status  of 485-4SS 

Swit/crliuid,  national  snbxidij^  for,  consideration  of 501-iiCB 

Switzerland,  pro.s4»nt  status  of 499- 58< 

United  Stat*»s,  present  st:itus  of 21-139 

Industrial  whu^tion,  means  of  support  in  Great  Britain  of,  consideratioa  of 377-3^ 

Indu.^trial  Ivlucatiou  of  Women,  schools  of  tlte  Society  for,  Paris,  FrSBO*.. ............ .......  281.282 

Indu.strial  Institute  of  the  North  of  France,  Lille,  Kj-anco - 29«.!S1 

Iniliistrial  IMiysict*  and  Chemistry,  School  of,  Paris,  France 248, 24& 

Industrial  School  :it — 

Antwerp,  Belgium 200,201 

Brussels,  Belfiium.. ..................  201 

ChurleroT,  r>«'l;(ium S01-2Q3 

Glicnt,  B«l;:jium 2<»-205 

Griit/.,  Au.stria 150.  \Sk 

Innal)ruck,  Austria 151, 13i& 

Jcni niape.s.  Ilelgiura .......  286 

I..a  Lou  vie n\  Belgium 18)6, 206 

Liego,  Iklgium , 206, 2ST 

Lou  vain.  Belgium 307,206 

LyoiiM.  France  (O-ntral) ...        *2M 

A/archiennea  au  Pont,  Belgium SI 

Morlauwelz,  Belgium ....... ....... 


INDEX*  $95 

Indaatriol  School  at— Concluded. 

Ostend,  Bolgiam • 200 

Riesbacb.  Sirifezttland 573,973 

Salzburg,  Austria - 153.158 

Sorains,  Belgium 209,210 

Stockport,  En^Iasd ^. 3»I,39& 

Tonrnay,  Belgium ^ -.  194.195 

Trieat,  Anatria 153,154 

Vervtors,  Belgium 211 

Zurich,  Svitwsrlaud 574,575 

ladustrial  schoola  for  national  manufactoriea,  France 295 

Industrial  schools  in  Belgium,  consideration  of. 196-211 

Industrial  schooU  in  Franoe,  travoUmg  acholarabipa  to  graduates  of,  consideTation  of. 302 

Industrial  schools  tn  Bussia,  official  regulations  fbr 479-483 

Industrial  schools  in  Switzerland,  classification  of,  consideration  of 500 

Industrial  schools  (primary)  in  France,  consideration  of 262-28Q 

Industrial  schools  (secondary)  in  France,  consideration  of 280-291 

Indttstrial  schools  isuperior)  in  France,  eonaidGratian  of 291-297 

Industrial  Society  of  MAlhausen,  Alsace-Lorraine 871 

Industrial  Society,  School  of  Apprentices  of,  Nantes,  France 284 

Industrial  Society,  Trade  School  of,  Saint-Quentin,  France 283,284 

Industrial  trade  schools  and  continuation  schools  in  Bararia 362-300 

Industrial  trade  schools  and  continuation  schools  in  Prussia,  consideration  of 33((-3S0 
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Italy,  present  status  of  industrial  education  in 411-457 

Itkac»»N.Y.,  College  of  Agriculture  of  Cornell  University 123 

J. 

Jacksonville,  Fla. ,  manual  trainiuj^  in ^.  38 

Jamaica  Plain,  Mass.,  Bussey  Institution  of  Harvard  Uuivi^sity,  an  agrienltural  eoBcge 120, 122 

Jamestown,  N.  Y.,  manual  training  in 58.68 

Jemmapes,  Belgium,  Industrial  Scnool 205 

K. 

Ejmsas,  agricultural  colleges  in,  consideration  of 118 

Kansas  State  AgriculturaiCollbge,  Manhattan,  Kans lU 

Kentucky,  agricultural  colleges  in,  considei-ation  of 118 

Kentucky,  manual  training  schools  in,  consideration  of 35 
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Kictlergartcn  in  relation  to  manual  tnUniDg,  the 587-598 

Kimlergartens  and  manual  training  at  Gcnova,  Switzerland 509413 

Kindergartens  in  Belgium,  consideration  of 168,164 

Kindergartens  in  Switzerland,  consideration  of 506,507 

King's  College,  London,  England 411 

Kingston,  R.  I.,  College  of  Agriciiltnro  and  Mechanic  Arts 124-127 

Klageufurtli,  Austria,  manual  training  in v* 1*7 

KlagciifurtJi,  Austria,  Scbool  for  thoMcclianic  Arta 152 

Knox villo  College,  Knoxville,  Tenn.,  a  manual  training  school 70 

Kuoxvillc,  Tenn.,  manual  training  in 70 

Knoxville,  Tenn.,  State  Agricultural  and  Mechanical  College  of  the  University  of  Tennessee.       128 

Komifiarof  Technical  School,  Moscow,  Bussia 461,462 

Krnpp's  schools  at  Essen,  Prussia 349,350 

L. 

Ladies*  Tailoring  and  Needle worlc,  Trade  School  for,  Zurich,  Switzerland 546-549 

Lafayette  College,  Easton,  Pa.,  technical  education  in 135, 136 

La  layette,  Ind.,  manual  training  in 35 

La  Fayctte^Ind.,  School  of  Agriculture  of  Purdue  University 118 

Lake  City,  Fla.,  State  Agricultural  and  Mechanical  College 116,117 

La  Louvi^ro,  Belgium,  Industrial  School 205,206 

LaMartini6re  School,  Lyons,  France 368-271 

Lamheth  Polytechnic.  London,  En  gland 409 

Lancashire  and  Yorkshire  Railway  Company's  School,  Horwich,  England 432 

Las  Cruccs,  N.  Mcx.,  Agricultural  College  of  New  Mexico 122,123 

LaSpezia,  Italy,  Scuola  d'  Artie  Mestieri 448 

Lawrence  Scientific  School,  Cambridge,  Mass 135 

Leeds,  Kn^land,  Yorkshire  College 423, 424 

Leeds  Mechanics'  Institution,  Leeds,  England 426 

Lc<?i8lation  for  atn-icultural  education 130, 131 

L?i[Ksic,  Saxony,  City  Trade  School 3149, 360 

Lei i>aie,  Saxony,  Koyal  Academy  of  Art 358, 3M 

Leland  Stanford  Junior  University,  Palo  Alto,  Cal.,  technical  education  in 138 

Le  Moyno  Normal  Institute,  Memphis,  Tenn.,  manual  training  in 70 

Lenzburg,  Switzerland,  School  for  Servants 562-564 

Lexington,  Ky.,  Agricultural  and  Mechanical  College  of  Kentucky 119 

Lioge,  Belgium,  Industrial  School 206,207 

Liege,  Belgium,  School  for  Tailors 191 

Lioge,  Belgium,  Trade  School  for  Girls  (intermediate) 188 

Lille,  France,  Industrial  Institute  of  the  North  of  France 290,291 

Tiillo,  France,  manual  training  in  advanced  primary  school  for  girls  in 242, 243 

Lille,  France,  manual  training  in  elementary  primary  schools  for  boys  in 227, 2^ 

Lille,  France,  manual  training  in  elementary  primary  schools  for  girls  in 233 

Lille,  Tonrcoinj:,  and  Rouen,  France,  manual  training  in  advanced  primary  schools  for  boys  in .         2il 

Limoges,  France,  Scbool  of  Ceramics 298, 299 

Lincoln,  Ncbr.,  Industrial  College  of  the  University  of  Nebraska,  agricultural  education  in. . .         122 

List  of  works  rclatinig  to  the  subject  of  this  report 683-686 

Literary  and  Scientihc  Institution  (Birkbock),  London,  England : ilO,41I 

Liverpool,  England,  School  of  Science  and  Technclogy 421 

Liverpool  School  of  Science  and  Technology,  Liverpool,  England 421 

Locle,  Switzerland,  School  of  Watchmaking  and  Mechanics 513-516 

Logan,  Utah,  Agricultural  College  of  Utah  Territory 128 

Loudon  College  for  Men  and  Women,  London,  England 411, 413 

Loudon,  England — 

Battersea  Institute 410 

Beaumont  Institute  (or  the  People's  Palace) 407, 408 

Birkbcck  Literary  and  Scientihc  Institution 410,411 

Central  Institute 386,387 

Chelsea  Institute 413 

City  of  Loudon  College 412,413 

Clerkenwell  Polytechnic  Institute 413 

College  for  Men  and  AV'omcn 411. 412 

College  for  Working  AVomen 412 

Elephant  and  Castle  Institute ". 410 

Finsbury  Technical  College 8S7, 388 

Goldsmiths'  Company  Institute 409, 410 

Kinc's  College ^ 411 

Lambeth  Poly techn ic 409 

North  London  institutes 413 

People's  Palace  Dry  School 395,396 

People's  Palace  (or  Beaumont  Institute) 407, 4«8 

Regent  Street  Polytechnic  School 394,395,397-407 

Royal  Victoria  IIiUl  Science  Classes 408 

Louisiana,  agricultural  colleges  in,  consideration  of 119 

Louisiana,  manual  training  schools  in,  consideration  of 35-37 

Louisiana  State  University  and  Agricultural  and  Mechanical  College,  Baton  Rouge,  La 119 

Louisville,  Ky .,  manual  training  in 3( 

Louvain,  Belgium — 

IIousckcKipin g  School 181  182 

Industrial  School ^ [ [,,         207* 298 

Lowell,  Mass.,  manual  training  in *  *     '.        '. '  47 

Lowell  School  of  Practical  Design,  Boston,  Mass.,'  consideration  of'.*!!.'.'*!*."*.*.*.'.*.**.*!!."!!!!!!!  111,112 

Lower  Moselcy  Street  Schools,  Manchester,  England 389 

Luzzaro,  Italy,  Scuola  d'Arte  Applicata  lOi'Iudiistria 450 
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Lyons,  France- 
Advanced  Sclibol  of  Commerce  and  TTeavrng 285 

Central  Ind usi rial  School 300 

La  Martini^ro  School 288-271 

School  of  Industrial  Chemistry 365,286 

M. 

Madison,  "Wis.,  College  of  Agriculture  of  the  University  of  Wisconsin 129 

Maine,  agricultural  colleges  in,  consideration  of 119,120 

Maine  State  College  of  Agriculture  and  the  Mechanic  Arts,  Orono,  Mo 119, 120 

Manchester,  England — 

Lower  Moscley  Street  Schools 389 

Maunal  Training  School 380,300 

Techn  i cal  Sc  h oof. 41 8-420 

Technical  School  of  Messrs.  Mather  and  Piatt 420 

Manchester  Technical  School,  Manchester.  England 418-420 

Manhattan,  Kans.,  State  Agricultural  College 119 

Mansfield,  Conn..  Storrs  Agricultural  School. 116 

Manual  Apprenticeship,  National  School  of,  Armentidres,  Franco 261^-265 


Manual  Apprenticeship  Schoo! 
Manual  Apprenticeship  Schoo! 


Manual  Apprenticeship  School  for  Boys,  Saint-Etienno,  Franco 255-257 


Manual  Apprenticeship  Schoo 


Manual  Apprenticeship  Schoo 
Manual  Apprenticeship  Schoo 


Boulogne-sur-Mer,  France 260 

for  Boys,  Reims,  France 257-259 


for  the  Book  Publishing  Industry,  Paris,  France 249-251 


Manual  Apprenticeship  SchooLNantes,  France 250 


of  Furniture  Making,  Paris,  France 251,252 

Rouen,  France 260 

Manual  Apprenticeship  School,  Saint-Chamond,  France 259 

Manual  apprenticeship  schools  in  France,  consideration  of 243-260 

Manui'l  apprenticeship  schools,  Paris,  France 246, 247 

Manual  dexterity  or  workshop  instruction,  terms  used  in  Germany  fur  manual  training 17 

Manual  instruction  (elementary)  in  Great  Britain,  consideration  of 384-380 

Manual  labor  in  agricultural  colleges 130 

Manual  labor,  term  used  for  manual  training  in  France 17 

Manual  training  and  kindergartens  at  Geneva,  Switzerland 509-513 

Manual  training  and  trade  instruction,  effect  of,  upon  the  individual 651-662 

Manual  training  and  trade  instruction  in  reformatories 621-050 

Manual  training  at  Genoa,  Italy 444 

Manual  training  at  Naples,  Italy 444 

Manual  training,  book  work  in  relation  to,  in  France,  consideration  of 260 

Manual  training,  called  manual  dexterity  or  workshop  instruction  in  Germany 17 

Manual  training,  called  manual  labor  in  France 17 

Manual  training,  conference  on 77-79 

Manual  training  for  boys  in  the  public  schoola  of  Belgium,  consideration  of 168-170 

Manual  training  for  gii-ls  in  the  public  schoola  of  Belgium,  consideration  of 164-168 

Manual  training  in— 

ad  vanced  primary  school  for  boys  (Institute.  Turgot),  Roubaix,  France 238-241 

advanced  primary  school  for  girla,  Lille,  France 242, 243 

advanceaprimary  schools  for  uoys  at  Tourcoing, Rouen,  and  Liile,  Franco 241 

advanced  primary  schools  for  boys,  Paris,  France 237,238 

advanced  primary  schools  for  girls,  Paris,  France 241^^242 

Austria,  consider^ition  of 143-148 

conjunction  with  book  work 599-620 

Denmark,  consideration  of 492-498 

elementary  primary  schools  for  boys,  Lille,  France 227, 228 

elementary  primary  schools  for  boys,  Paris,  France 224-227 

elementary  primary  schools  for  girls,  Lille,  France 233 

elementary  primary  schools  for  girls,  Pairis,  France 228-233 

Germany,  consideration  of 305-328 

grammar  and  high  schools,  United  States 008-617 

Saint  Petersbure,  Russia 462-164 

Sweden,  called  sToid 17 

Sweden,  consideration  of. 490-492 

Switzerland,  consideration  of 507-509 

United  States,  consideration  of 24-79 

universities  and  technological  schools,  United  States 618, 619 

Manual  training,  its  relation  to  the  kindergarten 587-598 

Manual  training,  origin  af 16 

Manual  training,  Russian  method  of  consideration  of 16,17 

Manual  training  school,  definition  of  term 15 

Manual  Training  School,  Manchester,  England 389, 390 

Manual  training  schools  for  teachers  in  Austria 144, 145 

Manual  training  schools  in  America  generally  superior  to  those  in  Europe 18, 19 

Manual  training  schools,  results  of 653-657 

Manual  training  schools.  United  States : 

Adler's,  Vr.  Felix,  Workingman's  School,  Now  York,  N.  Y.,  manual  training  in 63, 64 

Aiken,  S.  C,  manual  training  in 70 

Albany  High  School,  Albany,  N.  Y 57,58 

Albemarle,  Aliller  Manual  Labor  School  of,  Crozet,  Va 71-76 

Athens,  Ga.,  University  of  Georgia 29-31 

Atlanta,  Ga.,  manual  training  for  colored  students  in 31 

Atlanta  University,  Atlanta,  Ga 29 

Baltimore  School  of  Manual  Training,  Baltimore,  Md 37, 38 

Beardstown,  111.,  manual  training  in 32 

Bishop  College,  Marshall,  Tex.,  manual  training  in » 71 

Boston,  Mass.,  manual  training  schools 40-44 
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UrooUine,  Ma«a..  KaBual  Training  School *<,« 

Brooklyn,  N.Y.,  Pratt  Institute —  58 

C^anibrulse.  Mm9.,  Annual  Training  School «-4T 

<> ut ral  iVnneflsrc  CoUegp.  Nashvillo,  mannal  trAiniiis  for  colorad  stvaeato  in .'  71 

(;hi(;i*o  Xlnnnal  Training  School.  ChicAgo,  III 82-M 

Cinriniiatl.  Ohio,  Tcrhiiical  School •*.tt 

Clark  l.'nJTcriiity.  Allan t«,  On. SI 

ClevcLinil.  Ohio.*  Xfanual  Training  School €5,81 

Cocswell  Polvtf-rhnic  Coll^ge.  San  Francisco,  Cal » 

CoUegftof  the  City  of  New  Vork,  nutniuil  training  in —  61,© 

ColuniWa.  S.C,  manual  training  in - W 

Conronl.  X.  H..  mannal  training  in - 54 

Crozrt,  Va..  manual  traininpr  in. - 71-76 

Ihiluth.  Minn.,  manual  training  In 40 

DiirlVe.B.M.Cnish  School,  FttU  River,  Maaa 47 

F!(i>4t<in.  11(1..  manual  train ir;L;  in 38 

KniOiHon  Inslituti?.  Mobile.  Ala.  (colore<l) ^ 28.27 

Kimli-^li  High  and  Munn.il  Trriining  School,  ChioJi|CO, HI « 

Fall  Iliver,  Mass..  B.  M.  C.Dnrfeo  High  School 47 

Jfi^k  UaiverRity.  NnshxIIle,  Tcun.,  manual  training  ia  (colored) 71 

(Jc'ir;;!;^  Srhool'of  Tec hnol «»};%•.  Athens,  G» - 36,31 

(fliai'l  Collrse.  Phila<l*lp!iia*  Pa.,  mannal  training  In C7,W 

Huit.suurn  Memori;iI  College,  Kichmond,  Ya., manaflA  traininf  ia TB 

Hebrew  Technical  Institute  of  New  York,N.Y «2»0 

lIobo);en,  N.  J.,  manual  traiuinf^in .« H,5< 

Indianapoli.^  Ind.,  manual  training  In £ 

Industrial  Education  Association  of  Now  York, K.Y., manual  trabxiBg  in <3 

JackHonville.  Fla.,  manual  training  fn 21 

Jiinic  ^itown.  N.  v.,  manual  training  in S0.9B 

Kuuwillu  College,  Knoxville,  Toun 10 

KnoxviUe.  Tenn.,  manual  training  in T> 

La  Fayette.  Ind..  Purdue  Uuivcrsitv 35 

Lo  ^I(^'no  Nonual  Institute,  Meuiphifl, Tenn.,  nuutual  training  in 79 

I..ouis\  iUo.  lvy.,niautinl  train  ins;  in 35 

Lowell.  Ma.vi*,  manual  training  in 47 

MumhalL  Tax.,  manual  traiuin<,'  in 71 

Mcl)ono;rh  Si^hool.near  Ualtimoro.Md • 38 

Monijiiiis.  Tcun.,mauiuil  tr.'^ining  in 7t 

Miller  Muuiuil  Labor  Sclioul  of  Albemarle,  Croxet,  Ya Tl-78 

Milwaukee.  Wia.,  manual  training  in 7T 

MinnoaiHili:!!,  Minn.,  manual  training  in 49 

Mobile.  Ala..  Kmerson  Institute 36,27 

Mont  Clair,  N.  J.,  manual  training  in 50 

Morristown  Nonaal  Academy.  M.rristown.  Tenn.,  mannal  training  in 71 

New  ihituin.  Conn..  Norra;»l  'i' raining  School S 

Nowhiiiuh,  N.  v..  Manual  Traitiiiip  Scliocil §9 

Newrmiib,  II.  S«ipliic.  Memorial  College,  New  Orlfan.s,  La .-  SS,38 

New  Haven,  Conn.,  manual  training  in - 2S,29 

Nuw  Orlo.ms.  La.,  manual  training  in 35-37 

New  Orleans  UniverMity.  New  Orlcaua,  La - ...  85 

New|)ort,  K.  1.,  manual  training  in 69 

New  Vork  city,  N.  Y..  manual  training  in 60-W 

Normal  TriiininsrS^tlionl.  New  liri tain,  Conn 28 

North  HeuJiet  Street  Jndustri.il  S<-lioul,  Boston, Mass --..  40,41 

N«)rtliea8t  School.  IM»iladtlphi.i,Pa 87 

Oakland.  Cal.,  manual  traiuinsj  in 2S 

Omaha,  Nebr.,  manual  train  in;;  in , 93,54 

Oran;:e,  N.  J.,  manual  training;  in .  56.67 

Patcr:«on,  N.  J.,  manual  training  in •  57 

Peru,  III.,  manual  training  in 34,35 

Philadelphia,  Pa..  Manual  Training  School 67 

Pratt  Institute.  Brooklyn.  N.  V.,  manual  training  in -  56 

Providence.  li.  I.,  manual  training  in , €• 

Purduo  Univeraity,  l.a  Fayette,  Ind 35 

Ki.liMioud,  Va.,  manual  tr.iiuin^  in 76 

Saint  Loui.^,  Mo.,  Manual  Training  School 5C-53 

Saint  raul,  Minn.,  manual  training  in A,S6 

San  Francl.sco,  Cal.,  (n^swell  I'olytechuic  College 26 

S.  hotield  Normal  and  liidii.^f  Hal  School,  Aiken,  S.C.  (colortjd) T6 

Sonierville,  Mn.s.<<..  manual  training  in .«  41 

Si)eliuan  Seuiinary.  Atlanta.  Oa -  3i 

S|)riiii:tleld,  Ma.^!*.',  ^lann.il  Traiuin?  School 47-4t 

State  Normal  .'^choul,  Mlhvauliee,  Wis.,  manu.il  training  in '. --«-.  7T 

State  Normal  School,  Wiiitc  Water.  Wi3..  manual  training  in 76,77 

Strai;;lit  Univcrsitv.  Now  Orlcan.n.  La.  (colored) ". 86, ST 

TalladocaColIeire.Talladc.uM,  Ala ^ 

Techuiial  School  of  Cincinnati,  Ohio 64,65 

Tiilioute.  l*tt.,  mannal  training  in 65 

Toledo,  Ohio,  Manual  Training  School 66,07 

'I'Hlaue  lli^h  .Sidioci,  New  Oilcans.  La -  36 

Tulane  I'nivur.sity  of  Louisiana,  New  Orleans 35,36 

Tuskegee  Normal  and  Industrial  luantutc,  Tuskegee,  Ala.  (coloro«l) -  27,28 

I'uivcr.Hity  otGoor^'ia,  -Vthcns 2lft-3l 

Tim; land.  N.  J.,  munual  training  in —  57 

"Wcaterlv.  K,  I.,  manual  train  in:;  in 66 

White  Water,  Wis.,  m.inual  training  in 76,77 
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Tfiley  UniTorsity,  Marshall^  Toz.,  manual  tramivs^  in 71 

WfflccsBaroe,  Pa.,  manual  tnainingiii 68,00 

WintJirop  Training  School  for  Teachers,  Cohimhia.  S.  C . ,  maaroal  trainins  in T9 

Workingpnon's  ScEool,  Dr.  Felix  Adlcr's,  K9W  Tork,  K.  Y.,  manual  trainag  in (B,  64 

Kanufacttones  and  Arts,  Central  School  of,  Paris,  France 9M,2W 

Marohiennes  au  Pont,  Belgiom.  Industrial  School 208 

Marshall,  Tex.,  manual  training  in ,.  Tl 

Maryland  Agricnl  tural  College 120 

Maryland,  R^ionltnral  ooUeges  in,  consideration  of 120 

Maryland,  mannal  training  schools  in,  consMeration  of. S7, 38 

Muson  Scien<fo  College,  Btnnhigham,  England 421, 432 

MassachtiseTts  Agricnltural  Couege,  Amnorai,  Maau 120 

Massachusetts,  agricnltural  coHeges  in,  consideration  of 120, 121 

Hassachnsetts  Institute  of  TechnologT,  Boston,  Mass 132-134 

Massachusetts,  manual  training  schoola,  consideration  of 3&-40 

Mather  and  Piatt's  Technical  School,  Manchester,  En^and 420 

McDonegh  School,  near  Baltimore,  Md.,  amannal  training  school 38 

Mechanic  Arts,  Trade  School  of  tho,  Klacenfurth,  Austria 15S 

Mechanical  Handicraft  School,  Moscow,  Kussia 463 

Mechanics  and  Tradesmen,  General  Sodetr  of,  'Sew  Tork,  K.  Y.,  consideration  of 100, 101 

Mechanics  and  Watchmaking,  School  ot,  Cnaux-dc-Fonda,  Switzerland 516-5£0 

Mcchan i rs  and  Watchmaking,  School  of,  Genera,  S witzerhind 530-^533 

Mechanics  and  Watchmaking,  School  of^  Locle,  Switzerland 513-516 

Mechanics'  Institute,  Oineinnati,  Ohio,  consideration  of 110 

Mechanics'  Institution,  Leeds,  Enslazid 426 

Memphis,  Tenn.,  manual  training  in 70 

Merchant  Yonturers*  School,  Bristol,  England ., 421 

Metal  Working,  School  of,  Winterthnr,  Switzerland M7-54t) 

Michigan  A grfcultural  College,  Agricultural  College  P.O.,Mich 121 

Michip^an,  a^cultural  collrgcs  in,  comiideration  or 121 

Michigan  Mining  School,  Houghton,  Mich.,  consideration  of 112 

Middle  Georgia  Military  and  Agricultural  College,  MilledgtvJIle,  Ga 117, 118 

Milan,  Italy  .Technical  Institute  of 445,440 

Milan,  Italy.  Typographical  School  at 447 

Military  and  Agricaltaral  College  of  Middle  Georgia,  MiUedgeville 117,  US 

MilledgeriUe,  Ga.,  Middle  Geor^a  Military  and  AgricuHurafCc^ege 117, 118 

.MiUerMannal  Lahor  School  of  Albemarle,  Croze  t,  Ya .' 71-76 

Milwaukee,  Wis.,  manual  training  in 77 

Miners,  schools  for  master.  Aiais  and  D<ouai,  France 294,29'> 

Mines  and  industry,  schools  of,  in  Belgium,  consideration  of 210 

Mines,  National  High  School  of,  Paris,  JFranco 293,204 

Mines,  School  of,  Saint-Etienne,  France 204 

Mining  School,  Houghton,  Mich.,  consideration  of 112 

Minneapolis,  Minn.,  mannal  training  in 40 

Minnesota,  agricultnral  colleges  in,  consideration  of .- 121 

Minnesota,  mannal  training  scliools  in,  consideration  of 40,50 

Mississippi,  agricultural  colleges  in,  consideration  of. 121 

Missouri,  agricultural  colleges  in,  consideration  of 121. 122 

Missouri,  manual  training  schools  in,  consideration  of. 50-S3 

Missouri  School  of  Mines  and  Metallurgy,  RoUa,  Mo 130 

Mobile.  Ala.,  manual  training^  in 28,27 

Mont  Clair,  K.  J.,  manu:d  training  in »  56 

Mont  Clair,  N.  J.,  public  schools 589^593 

Morgantown,  W.  Va.,  W^t  Virginia  University,  agricultural  education  in 129 

Morhinwelz,  Belgium,  Housekeeping  School .-         181 

Morlanwehj,  Belgium,  Industrial  School .-  308,209 

Morrisfown  Normal  Academy,  Tenn.,  manual  training  in 71 

Moscow,  Knssia,  Komisarof  Technical  School tfl,  488 

Moscow,  Russia,  Mechanical  Handicraft  School 482 

Moscow,  Russia,  StrogonoH' School  of  Technical  Design  and  Museum  of  Art  and  Industry...         463 

Miilhauaen,  Alsace-Lorraine,  Industrial  Society  of 371 

Munich,  Bavaria,  Royal  Technical  School 962-361 

Municipal  drawing  schools  in  France 300 

Municipal  School  for  the  Apprenticeship  of  Boys,  Havre,  Franco...'. 253-255 

Municipal  School  of  x\rt,  Geneva,  Switzerland f 568 

Mtiseo  Artistico  Iiidustrialo  e  Scuole  Officine,  Naples,  Italy - 453 

Mnseo  Artistico  ludustrialo  e  Scuole  OfDcine,  Palermo,  Italy 454 
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Kamnr,  Belgium,  course  for  steam  engineers 197 

Nrnt^a.  Franco,  Institution  Livet 272-275 

Nantes,  France.  Manual  Apprenticeship  School 250 

Nantes,  France,  School  of  Apprentices  of  the  Industrial  Society  of 284 

Naples  Italy — 

Istituto  Casanova 453 

manual  training  at 444 

Musee  ArlLstico  Industriale  e  ScnoIeOfficiae 452 

Seuola  di  Chiaiica  Applicata  alio  Arti  della  Seeiet&  Centrals  Oiieraia  Napcditana 454 

Scuola  di  I^voro  della  Society  per  I'Edacazicme  del  Popolo 453 

Seuola  di  Moccanica  Pratica  per  gli  Uperai  paresK>  la  Reale  UniveraitA 451 

Scuola  Gratuita  del  Kitiro  di  Snor  Orsola 454 

Scuola  Iudu.^triale  Alcssandro  Volta 452 

Scnola  Prufessionale  Femminile  nel  Ritiro  del  Santissimo  Ecce  Homo 454 

Stazione  Sperimentale  per  la  Indnstria  dells  Pelli 454 

Nashville,  Tenn.,  manual  training  in 71 
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Nashville,  Teon .,  Vonderbilt  Unirersit j,  technical  odncatlon  in 131,  I3S 

National  Association  for  the  Promotion  of  Technical  Education  in  Great  l^ritain,  considera- 
tion of m 

National  Conservatory  of  Alts  and  Trades,  Paris,  France 29(J.»7 

National  High  School  of  Mines,  Paris,  France 293.2W 

National  School  for  Training  Foremen  and  Skilled  Mechanics,  Cluny,  France 291 

National  School  for  Watchmaking,  Cluses,  France 285-267 

National  School  of  Bridges  and  Highways,  Paris,  Franco 292,293 

NationalSchoolof  Decorative  Arts,  Paris,  France 297.298 

National  School  of  Design  for  Girls,  Paris,  Franco 298 

National  School  of  Industrial  Arts,  Roubaix,  France 299 

National  School  of  Manual  Apprenticeship,  Armentidres,  France 26J-263 

National  School  of  Watchmaking,  Electricity,  and  Applied  Mechanics,  Brussels,  Belgiom 196,197 

National  Schools  of  Arts  and  Trades,  Chalons,  Angers,  and  Aix,  France 286-290 

National  subsidies  for  industrial  education  in  Siritzerland,  consideration  of. 501-505 

Nebraska,  agricultural  colleges  in,  consideration  of 122 

Nebraska,  manual  training  schools  in,  consideration  of 53.54 

Need  of  technical  education 102-105 

Needlework  and  Art,  School  of,  Zurich,  Switzerland 560-562 

Needlework  and  Ladles'  Tailoring,  Trade  School  for,  Zurich,  Switzerland 54&-549 

NeuchAtcl,  Switzerland,  School  of  Watchmaking 520-522 

Nevada,  agricultural  colleges  in,  consideration  of 122 

Newark,  Del.,  Delaware  College,  agricultural  education  in 116 

Newark  Tcchn ical  School,  Newark,  N.  J.,  consideration  of 101 

New  Britain,  Conn^  manual  training  in S 

New  Brunswick,  N.  J.,  Rutgers  Scientific  School,  agricultural  education  in 122 

Newburgh,N.  y.,  ManualT^aining  School 60 

Newcastle,  England,  Durham  College  of  Science 424,425 

Newcomb,  II.  bophie,  Memorial  College,  Now  Orleans,  La.,  manual  training  in 35, 36 

New  Cross  Institute,  London.  England 409, 4W 

New  Hampshire,  agricultural  colleges  in,  consideration  of 122 

New  Hampshire,  manual  training  schools  in,  consideration  of 54 

New  Haven,  Conn.,  manual  training  in 28, 29 

Now  Haven,  Conn.,  Sheffield  Scientific  School  of  Yale  University,  agricultural  education  in..        U9 

New  Jersey,  agricultural  colleges  in,  consideration  of 122 

New  Jersey,  manual  training  schools  in,  consideration  of 54-57 

New  Mexico,  agricultural  colleges  in,  consideration  of 122, 123 

Now  Orleans,  La.,  manual  training  in 35-37 

New  Orleans  University,  New  Orleans,  La.,  manual  training  in 35 

Newport,  R.  I.,  manual  training  in 09 

New  York,  agricultural  colleges  in,  consideration  of 123 

New  York  city,  N.Y.,  manual  traiuingin 00-64 

New  York,  manual  training  schools  in,  consideration  of 57-04 

New  York,  N.Y.— 

General  Society  of  Mechanics  and  Tradesmen,  consideration  of 100, 101 

Institute  for  Artist- Artisans,  consideration  of 107-109 

School  of  Industrial  Art  and  Technical  Desi^  for  Women,  consideration  of 109, 110 

School  of  Messrs.  Hoe  &  Co.,  consideration  of. 101, 102 

New  York  Trade  Schools,  consideration  of 80-83 

Nice,  Franco,  school  at 299 

Normal  and  Agricultural  Institute,  Hampton,  Va 129 

Normal  and  Industrial  School  (Colored),  Hnntsville,  Ala.,  agricultural  education  in 113,114 

Normal  Training  School,  New  Britain,  Conn.,  a  manual  training  school 28 

North  Alabama  Agricultural  School,  Athens,  Ala 114 

North  Bennet  Street  Industrial  School,  Boston,  Mass.,  a  manual  training  school 40.41 

North  Carolina,  agricultural  colleges  in,  consideration  of 123 

North  Carolina  College  of  Agriculture  and  Mechanic  Arts,  Raleigh,  N.C 123 

North  Dakota  A gricultural  College,  Fargo,  N.  Dak 123 

North  Dakota,  agricultural  colleces  in,  consideration  of 123 

North  G  eorgia  Agricultural  College,  Dahlonega,  Ga 118 

North  London  institutes.  London,  England 413 

Northeast  School,  Philadelphia,  Pa.,  a  manual  training  school 07 

Northern  Railway  Company  Trade  School,  Paris,  France MO 

Norway.  Sweden,  and  Denmark.    See  Scandinavian  countries. 

Nottingham,  EDgland.Universlty  College 431 

Nuremberg,  Bavaria,  Building  Trade  Scnool 364,365 

Nuremberg,  Bavaria,  Women^  Work  School 365,366 

O. 

Oakland,  Cal.,  manual  training  in 28 

Ohio,  agricultural  colleges  in,  consideration  of 123 

Ohio,  manual  training  schools  in,  consideration  of 64-67 

Ohio  Mechanics' Institute,  CincinnaU,  Ohio,  consideration  of 110 

Ohio  State  University.  Columbus,  Ohio,  agricultural  education  in 123 

Omaha,  Ncbr.,  manual  training  in 53, 54 

Opinious  of  English  employers  on  technical  education  in  Great  Britain .".'.'.....'.*;  434-437 

Orange,  N.  J.,  manual  training  in 56  57 

Orangeburgh.  S.  C,  College  of  Agriculture  and  Mechanics'  Institute  of  CUflinUnivorVlty  .*.".'.*  127,  i28 

Oregon,  agricultural  colleges  in,  consideration  of 123 

Oregon  State  Affricultural  College,  Corvallis,  Oreg 123 

Origin  of  manual  training .  15 

Orono,  Mo.,  State  Colloffo  of  Agriculture  and  VheMcch^^^  119,120 

Ospizio  dcgli  Artigianelli  Bonnnni,  Rome,  Italy 456 

Ospizio  di  Tata  Giovamii.  Rome,  Italy  ..!....        456 

Ostend,  Belgiunj,  Industrial  School 209 

Ostend,  Belgium.  School  for  Fishermen *.!...!  197  198 
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Tftdagoglum,  yicnoa,  Austria 147,148 

Palermo,  Italy,  Mnseo  Artistioo  Industriale  e  Sciwlo  Officine 4S4 

Palo  Alto,  Cai.,  Lcland  Stanford  Junior  Unirorsity,  technical  edacation  in 130 

Paris,  Franco- 
Bernard  Palissy  School  in 301,303 

Central  School  of  Arts  and  Manufactures 295, 2M 

Diderol  School  for  Apprentices » 247,248 

drawing  in  tbe  puUio  schools  of 301 

'Germain  Pilon  School  in 301 

GntenVorc  T ypogmphical  School 277, 278 

industriaTand  housekeeping  schools  for  girls 252,253 

Manual  Apprenticeship  School  for  the  Book  P ubli shing  Industry  in 249-251 

Manual  Apprenticeship  School  of  Furniture  Making 251, 252 

manual  apprenticeship  schools  in  246,247 

manual  tiainingin  advanced  primary  schools  for  boys  in 237,238 

roanunl  trai uing  in  advanced  primary  schools  for  girls  in 241, 242 

manual  training  in  elementary  primary  schools  for  boTS  in 224-227 

manual  training  in  elementary  primary  schools  for  girls  in 228-233 

National  Conservatory  of  Arts  and  Trades 296,297 

Nationallligh  School  of  Mines 293,294 

National  School  of  Bridges  and  Highways 292,293 

National  School  of  Decorative  Arts 297,296 

National  School  of  Design  for  Girls 298 

Polytechnic  School 292 

School  of  Industrial  Physics  and  Chemistry 248,249 

Scliool  of  the  Eastern  Railway  Company 279,280 

schools  of  the  Society  for  the  Industrial  Education  of  Women 281, 282 

Trade  School  for  Tailors' Apprentices 280,281 

Trade  School  for  Watchmaking 281 

Trade  School  of  the  Chaix  Printing  Coxnpany 278,279 

Trade  School  of  the  Northern  KaiHvay  Company 280 

trade  schools  at,  consideration  of 276,277 

Xarochiai  trade  schools  in  Belgium,  consideration  of 188,189 

I^aterson,  N.  J.,  manual  training  in 57 

X*enn8yl vania,  agricultural  colleges  in,  consideration  of 123, 124 

Pennsylvania,  manual  training  schools  in,  consideration  of 67-69 

Pennsylvania  State  College,  State  College  P.  O.,  agricultural  education  in 123. 124 

People's  Palace  Day  School,  London,  England 305,396 

People's  Palace  (or  Beaumont  Institute),  London,  England 407, 408 

Peru,  111.,  manual  training  in 34,35 

Philadelphia  Builders'  Exchange  school,  consideration  of 83,84 

Philadelphia,  Pa.— 

Drexel  Institute,  consideration  of 94-98 

Institute  for  Colored  Youth,  consideration  of 84,85 

Manual  Training  School 67 

textile  school,  consideration  of 105-107 

training  in  sewing  and  cooking  in  the  public  schools  of 660-662 

Physics  and  Chemistry  (Industrial),  School  of,  Paris,  Franco 248,349 

Pia  CasadiLavoro,  Florence,  Italy 447 

Polytechnic  Institute,  Auburn,  Ala.,  an  agricultural  college , 113 

Polytechnic  Institute,  Clerkenwell,  London,  Eneland 413 

Polytechnic  School  (Lambeth),  London,  England. 409 

Polytechnic  School,  Paris,  France 292 

Pol  V  technic  School,  Regent  Street,  London,  England 394, 395, 397-407 

Polytechnic  School,  Zurich,  Switzerland 584-586 

Porentruy,  Switzerland,  School  of  Watchmaking 526-528 

Prague,  Austria,  industrial  education  in 159,160 

Pratt  Institute,  Brooklyn,  N.  Y.,  consideration  of 87-94 

Pratt  Institute,  Brooklyn,  N.  Y.,  manual  training  in 58 

Primary  (advanced)  schools  in  France,  consideration  of 233-243 

Primary  (elementary)  schools  in  France,  consideration  of 221-233 

Primary  industrial  schools  in  France,  consideration  of 262-286 

Piinting,  Trade  School  of  the  Chaix  Printing  Company,  Paris,  Franco 278, 279 

Professional  Academy,  Geneva,  Switzerland. 576,577 

Professional  Improvement,  School  for,  Saint  Gall,  Switzerland 575, 576 

Professional  Improvement,  School  for,  WintertLur,  Switzerland 573, 574 

Professional  school  at  Savona,  Italy 449,450 

Providence,  R.  I. — 

Brow  n  University,  agricultural  education  in 124 

manual  training  in 69 

School  of  Design,  consideration  of Ill 

Technical  Drawing  School,  consideration  of 110,  111 

Prussia,  industrial  trade  schools  and  continuation  schools  in,  consideration  of 336-350 

Public  library'  classes,  South  Shields,  near  Newcastle,  England 425, 426 

Public  school  system  in  Belgium,  consideration  of 163-170 

Public  school  system  in  France,  consideration  of 219-2G0 

Public  schools,  drawing  in  the,  Paris,  France 301 

Public  schools  of  Mont  Clair,  N.  J 589-593 

Public  schools  of  Phihidelphia,  Pa.,  training  in  sewing  and  cooking  in  the 660-662 

Public  schools  of  the  District  of  Columbia 593-593 

Purdue  University,  LaFayette,  Ind.,  manual  training  in 35 

Purdue  University,  School  of  Agriculture  of,  La  Fayette  Ind 118 

R. 

Railway  (Eastern)  Company  School,  Paris,  France 279,280 

BltUway  (Northern)  Company  Trade  School,  Paris,  France 280 

Raleigh,  N.  C,  College  of  Agriculture  and  Mechanic  Arts V1& 
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BcforiBatorios,  manual  training  and  trade  inslraction  in I214M 

Kegent  Street  Polytechnic  School,  London.  Sngland 3M,8%,397-417 

Ileealations  (official)  for  indnBtrial  schools  in  Ktiasia 47940 

Reims,  I^ance,  Manual  ApproBticcahip  School  forBoji ^ 357-29 

Reims,  France,  School  of  Indnatrial  Arts 300 

RenOvNov.,  School  of  Agricnltiire  of  the  Nevada  State  University 122 

Rensselaer  Polytechnic  Institute.  Troj',  N.Y 132 

Results  of  manual  training  schools 65J-657    * 

Results  of  technical  education  in  Great  Britain,  consideration  of 4W-437 

Results  of  trade  schools 67-W9 

Rhode  Island,  agricultural  colleges  in,  consideration  of 124-127 

Rhode  Island  C^Iego  of  Agriculture  and  Mechanic  Arts,  Kingston,  R.  1 124-127 

Rhode  Island,  manual  training  in,  consideration  of 69 

Rhode  Island  School  of  Deaij^,  Providence,  R.  L,  consideration  of Ill 

Richmond.  Va.,  manual  training  in 78 

Rietsbacb,  Switzerland,  Induatnal  School 572,571 

Robert  Gordon's  College,  Aberdeen,  Scotland 392 

Rudnev,  Miss.,  Alcorn  Agricnlttiral  and  Mechanical  College 121 

RoUa,  Mo.,  Missouri  School  of  Mines  and  Metallurgy 139 

Rome,  Italy — 

Istitnto  Pio  IX  degli  A rtigiancllidi  San  Giuseppe 456 

Istituto  Professionale  Moschile  dell'  Ospizid  di  San  Micbele  a  Ripa 456 

Ospizio  degli  ArtigiancUi  Bonanni - 4J6 

Ospizio  di  Tata  G  iovanni 456 

Scuola  Ferominile  Torlonia 457 

Scuola  Professionals  del  Rione  San  Angelo..-. 456 

Victoria  Home 456.457 

Rose  Polytechnic  Institute,  Terro  Haute,  Ind 137, IS^ 

Roubaix,  Frauco,  mauiuil  training  in  the  advanced  primary  school  for  boys  (Institute  Turget) 

in 238-241 

Roubnix,  France.  National  School  of  Industrial  Arts 29") 

Rouen,  France,  Manual  Apprenticeship  School 260 

Kouon,  Tourcoing,  and  Lille,  France,  manual  training  in  advanced  primary  schooU  for  boys  in       241 

Jloyal  A tjricnltmiil  College,  Cirentcster. England 43S 

Royal  Victoria  Ilall  Science  Classes,  London,  England -. 4fl8 

Riiaaia— 

oflieial  regulations  for  industrial  schools  in 479-483 

present  status  of  industrial  education  in 45&-4S3 

technical  and  trade  education  in,  consideration  of ^ 4TC-4T9 

Russian  metliod  of  manual  training,  consideration  of 16vlT 

Rulgcrs  Scientific  School,  New  Brunswick,  N.J. ,  agiicultural  education  in 122 

S. 

Saint  Anthony  Park,  Minn.,  College  of  Agriculture  of  the  University  of  Minnesota 121 

Saint  Anthony  Pjirk.  Minn.,  State  School  of  Aicriaultiire 121 

Salut-CharaoiHl,  France,  Manual  Apprenticcsliip  School 258 

Saint-Etienne,  France,  Manual  Apprenticeship  School  for  Boys ?55-Si 

Saint-Elieune,  France,  School  of  Industrial  Arts » 299,300 

Saint-Etienne,  France,  School  of  Mines ^ 39i 

Saint  Gall,  Switzerland,  Drawing  School  for  Trades  and  Industries 570,571 

Saint  Gall,  Switzerland,  School  for  Professional  Improvement 575, 575 

Saint  Imier,  SwitzerL-ind,  School  of  "Watchmaking 53S-530 

Saint  Louis  Manual  Training  School,  Saint  Louis,  Mo 50-53 

Saint  Paul.  Minn.,  maniuil  training  in tf,50 

Saint  Petersburg,  Russia,  Handicraft  and  Industrial  School 41& 

Saint  Petersburg,  Russia,  manual  training  in 46SrMH 

Saint  Quen tin.  France,  Trade  School  of  the  Industrial  Society  of 20,284 

Salzburg,  Austria,  State  Indu.strlal  School , 152J33 

San  Francisco,  Cal.,  manual  training  in 28 

San  Gioviinni  a  Teduccio,  Italy,  Scuola  di  Disegno  Industriale  ed  Rlementl  di  MeeeanicA 455 

Savona,  I  taly,  professional  school  at 449, 460 

Saxony,  Hamburg,  and  Bremen,  industrial  trade  schools  and  continuation  schools  in.conaid- 

eration  of 350-363 

Scandinavian  countries,  present  status  of  industrial  education  in 465-496 

SchoHoM  Xornial  and  Inaustrial  School,  Aiktn,  S.  C,  manual  training  In  ^colored) 70 

Scholarsliipa,  travelling,  to  graduates  of  industrial  schools,  in  France,  consideration  of 302 

School  (Ailvanced)  of  Commerce  and  "Weaving,  Lyons,  France , 285 

Schmjl  at  Nice,  France 299 

School  (Central)  of  Arts  and  Manufacturer,  Paris,  lYance 295,296 

School  for— 

Carpenters  and  Shoemakers,  Bern,  Switzerland 533-537 

Fishermen,  Blankenberghe,  Belgium 19% 

Fishermen.  0»tend,  IJelgi ura 197, 198 

Profe.ssional  Improvement,  Saint  Gall,  Switzerland 575.576 

ProloRsional  Improvement,  Winterthur,  Switzerland 573,574 

Servants.  Bern.  Switaerland 957-560 

Serrnnta,  Lenzbnrg,  Switzerland .1...'.  563-564 

Silk  Weavinjr.  Wipkingen,  near  Zurich,  Switzerland 541-M4 

Tailors,  Brussels,  Belgium Ijj©,  m 

Tailors,  Lie^^e,  Belgium [', J'^.m^J!  Ifl 

Wood  Carving,  Brienz,  Switzerland '*.*.!. !.!...!!.*.*!!!!^!!!!**'.!!*'*. 'I  540.541 

School  of— 

Agricultnre  of  Purdue  University,  La  Fayette,  Ind 118 

Agriculture  of  the  Nevada  State  University,  Reno.Ker 12S 

Apprentices  of  the  Industrial  Society  of  Nantes,  France '. 2^^ 
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Art  and  Needlework,  Zoiich,  SwitzerlaBd i. 960^56 

Artaand  Trades,  Folignot  Italy 08.449 

Ccramiofl,  Limoges,  France 296,269 

Deai^,  Providence,  R.I.,  consideration  of HI 

Industrial  Art  and  Technical  Design  for  Women,  New  York,  N.  Y.,  considofation  of . ..  100»  110 

Inchistrial  Arte,  Keims,  France 309 

Industrial  Arts,  Salnt-Etienne,  Franco » 200,309 

Industrial  Chemistrj,  Lyons,  Franco 285,286 

Industrial  Physics  and  Chemistnr,  Paris,  France 248.249 

Messrs.  Hoe  &,  Co.,  New  York,  N.  Y.,  consideration  of ...^..  1j01,102 

Metal  Working,  Wintorfhor,  Switzerland 537-340 

Mines,  Sain t-£tienne,  France 294 

Tapestry.  A ubusson,  Franco 298 

Teclinicol  Desig^  and  Moseom  of  Art  and  Indt»try  (Strogonoff) ,  Moscow,  Sossia 483 

The  Kastom  Railway  Company,  P;uris,  France 279.280 

The  Philadelphia  Builders'  Kxchange,  consideration  of 83,84 

T vpocraphy ,  Brussels,  Bela;iani 191, 193 

Walcnraaking  and  Mechanics,  Chaux-de-Fonds,  Switzerland 910-520 

Watchmaking  and  Mechanics,  Grenera.  Swifczerland 530-533 

Watchmaking  and  Mechanics,  Locle,  Switzerland 513-516 

Watchmaking,  Bienne,  Switzerland 625, 526 

Watchmaking,  Fleurler,  Switzerland 522,523 

Watchmaking,  NeuchAtel,  Switsorland 520-522 

Watchmaking,  Porentrny,  Switzerland 526-528 

Watchmaking,  Saint  Imier^  Switzerhuxd 628-530 

Watchmaking,  Soleure,  Switzerland 521,525 

Weaving.  Wattwyl,  Switzerland 544-546 

School  shops  m  various  Austrian  cities >...... 144 

Schools  for  master  miners,  Alaiis  and  Douai,  Franco - 294, 206 

Schools  of  agriculture  iu  (treat  Britain,  consideration  of. 437-440 

Schools  of  iuanstry  and  uines  in  Bd^ura,  consideration  of, 2I<S 

Schools  of  the  Society  for  the  Industrial  Education  of  Women,  Paris,  France] 281, 282 

Selenco  and  Technology,  School  of^Livcriwol,  England .* 421 

Seienco  classes  at  Royal  Victoria  Hall,  London,  ^gland I 403 

Science  College  (Mason),  Birmingham,  England 421, 422 

Scientific  anuLiterary  Institution  (Birkbeck) ,  London,  England 410, 411 

Scuola  d'Arte  Applicata  all'  Industrla,  Lnzzara,  It^y 450 

Scnolad'Arti  Applicata  all*  Industria,  Chieti.  Italy 454 

Scuola  d'Arti  e  Mestieri  Gioeni,  Girgenti,  Italy 454 

Scuola  d'Arti  e  Mestieri,  La  Spezia,  Italy 448 

Scuolad'Arti  e  Mestieri  nell'  Istitnto  Artistico  di  San  Lorenzo,  Aversa,  Italy 45i,  455 

ScaoIad'Artie  Mestieri,  Trapani,  Italy 454 

Scuola  di  Chimica  Applicata  alle  Arti  tlella  Society  Centrals  Operaia  Napolitana,  Naples,  Italy .         454 

Scuola  di  Disegno  luunatrialo  cd  Elemcnti  di  Meccanica,  San  Giovanni  a  Teduocio,  Italy 455 

Scuola  di  Lavoro  dolla  Society  per  TEducazione  del  Popolo,  Naples,  Italy 453 

Scuola  di  Meccanica  Pratica  per  cli  Opera!  presso  la  Reale  Universiti^,  Naples,  Italy 454 

Scuola  d'Incisione  sul  Corallo,  e  d  Artl  Decorative  e  Industriale,  Torre  del  Greco,  Italy 455 

Scuola  Femminilo  Torlonia,  Rome,  Italy ,    457 

Scuola  Gratuita  del  Ritiro  di  Suor  Orsola.  Naples,  Italy 454 

Scuola  industriale  Alessandro  Volta,  Naples,  Italy 452 

S« oola  Industriale,  Triest,  Austria »,....  153, 154 

Scuola  Profcssionale  del  Rione  San  Angclo,  Rome,  Italy 450 

Scuola  ^^rofessiouale  <ll  Fabriano 451 

Senpla  Professional o  Femniinile  nel  Ritiro  del  Santisaimo  Ecce  Homo,  Naples,  Italy 454 

Scuola  Profcssionale,  Foggia,  Italy - 455 

Seuola  Profesaloiiale  Tipogratica  di  &f  llano - 447 

Senole  Of?icine  e Museo  Artistico  Industriale, Naples,  Italy 452 

Scuolo  Ofllcine  e  Museo  Artistico  Industrials,  Palermo,  Ital^v* 454 

Secondary  and  higher  institutions  for  industrial  educationln  Great  Britain,  consideration  ot.  386-306 

Secondary  industrial  schools  in  France,  consideration  of 280-291 

Seraing,  Belgium,  Industiial  School 209,210 

Servants,  School  for,  Bern,  Switzerland 567-500 

Servants,  School  for,  Lenzbur^,  Switzerland 562-564 

Sewing  and  cooking,  training  in  the  public  schools  of  Philadelphia,  Pa.,  in 600-602 

Bheffield,  England,  ShctKeld  Technical  School 390,301,422,423 

Sheffield  Scientific  School  of  Yale  University,  New  Haven,  Conn.,  agricultural  education  in. .  116 

Sheffield  Technical  School,  Sheffiehi,  England 390, 391, 422, 423 

Shoemakers  and  Carpenters,  School  for,  Bern,  Switzerland 533-537 

Silk  Weaving,  School  for,  Wipkingen,  near  Zurich,  Switzerland 541-544 

Simmering,  Austria,  manual  training  in 144 

Sloid,  term  used  for  manual  training  in  Sweden 17 

Society  for  the  Industrial  Education  of  Women,  schools  of  the,  Paris,  France 281, 282 

Soignjes,  Belgium,  Industrial  and  Drawing  School ► 210,211 

Soleure,  Switzerland,  School  of  Watchmaking 524, 525 

SomerviUo,  Mass.,  manual  training  in ^. 47 

Soran,  Prussia,  Weaving  School 345 

South  Carolina,  agricultural  colleges  in,  consideration  of 127,128 

South  Carolina,  manual  training  schools  in^  consideration  of 70 

Sootb  Dakota  Agricultural  College,  Brookings,  jj.  Dak 128 

South  Dakota,  agricultural  collogus  in,  consideration  of 128 

Soctth  Georgia  College.  Thomaaville,  Ga 118 

South  London  School  of  Technical  Art,  London,  England 380 

Sooth  Shields  public  library  classes,  near  Nawcastle,  England 4i2it^6 

Southeast  Alabama  Agrienltural  School,  Abbeville,  Ala 114 

Southwest  Georgia  Agricultural  College,  Cuthbert,  Ga 118 

f^podal,  industrial,  and  technical  schools  in  Bolgi  urn,  consideration  of 179-17^ 
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Sprembcrg,  Prussia,  Schwl  of  Weaving Ml 

Springfield  Manual  Training  School,  Springfield,  Mass 47-49 

Slaati!  Gcwcrbcschulc,  Griitz,  Anstria 150,151 

Staats  Gewcrbcscbulo,  Innsbruck,  Austria 151,152 

Staats-Go\rerbesclmle,  Salzbnrg,  Austria 152,153 

Staats-Gowerbcschule,  Triost,  Austria 153, 154 

StaaisHandwerkerschule,  Kla^nfurth,  Austria,  a  manual  training  school 147 

State  Agricultural  and  Mechanical  College,  Lake  City.  Fla 116,117 

State  Agricultural  and  Mechanical  College  of  Texas,  College  Station 128 

State  Agricultural  and  Mechanical  College  of  the  University  of  Tennessee,  KuoxriUe 128 

State  Agricultural  College,  Corvallls,  Oreg jl 123 

State  Agricultural  College,  Manhattan,  Kans IW 

State  Agricultural  College  of  Colorado,  Fort  Collins 115,U6 

State  Agricultural  Collegoof  the  University  of  Vermont,  Burlington 128,129 

State  College  of  Agriculture  and  Mechanic  Arts,  Amea,  Iowa 118,119 

State  College  of  Agriculture  and  Mechanic  Arta,  Athens,  Ga 117 

State  College  of  Agriculture  and  the  Mechanic  Arte,  Hanover,  N.  H 121 

State  College  of  Agriculture  and  the  Mechanic  Arts,  Orono,  Me 119,120 

State  College,  State  College  P.O.,  Pa.,  agricultural  education  in 128, 124 

State  Colored  Nonual  and  Industrial  School,  Huntsville,  Ala.,  agricultural  education  in 113,114 

Stale  Normal  School,  ^lilwaukee,  Wis.,  manual  training  in 77 

State  Xomial  School,  White  Water,  Wis.,  manual  training  in 78,77 

State  School  of  Agriculture,  Saint  Anthony  Park.  Minn 121 

State  University  and  Agricultural  and  Mechanical  College,  Baton  liouge.  La 119 

State  University,  Columbus,  Ohio,  a^icultural  education  in 123 

Starioue  Sporimcntale  per  la  Industria  dello  Pelli,  Naples,  Italy 454 

Stcara  engineers,  course  for,  Namnr,  Belgium 197 

Stevens  Institute  of  Technology,  Hoboken,  N.  J 138 

Stockport,  England,  Industrie  School 391,382 

Storrs  Agricultural  School,  Mansfield,  Cenn 116 

Stro^onotf  School  of  Technical  Design  and  Museum  of  Art  and  Indnstrj,  Moscow,  Russia 462 

Subsidies  (national)  for  industrial  education  in  Switzerland,  consideration  of 5O1-505 

Superior  industrial  schools  in  France,  consideration  of 291-297 

Sweden,  manual  training  called  sloid  in 17 

Sweden,  manual  training  in,  consideration  of 490-492 

Sweden,  Norway,  and  Denmark.    Hee  Scandinavian  countries. 
Switzerlandr- 

classification  of  industrial  schools  in,  consideration  of 506 

industrial  art  schools  in 56ft-571 

industrial  education  in,  preson t  status  of 490-6W 

institutions  for  the  education  of  working  people  in,  consideration  of 571-577 

kindergartens  in,  consideration  of 506,507 

manual  training  in,  consideration  of 507-509 

national  subsidies  for  industrial  education  in,  couaideration  of 501-505 

trade  schools  in,  consideration  of 513-568 

T. 

Tailors'  Apprentices,  Trade  School  for,  Paris,  France 280,281 

Tailors,  Scliool  for,  Brussels,  Belgium 190, 191 

Tailor*,  School  for,  Liege,  Belgium 191 

Talladega  College,  Talladega,  Ala.,  a  manual  training  school 27 

Tamworth  Agricultural  College  and  Training  Farm^  Tarn  worth,  England 439 

Tarn  worth,  England,  Agricultural  College  and  Training  Farm 439 

Tapestry,  School  of,  Aubusson,  France 298 

Tcichers'  manual  training  schools  in  Anstria 144, 145 

Technical  and  industrial  schools  in  Belgium,  consideration  of 170-176 

Technical  and  trade  education  in  Kussia,  consideration  of 470-479 

Technical  and  trade  schools,  consideration  of 79-112 

Technical  and  trade  schools  in  America  generally  in forior  to  those  in  Europe 18, 19 

Technical  and  tradeschools.  United  States.    <S«<  Trade  and  technical  schools.  United  States. 

Technical  A»t  Schori  of  South  London,  London,  England > 389 

Tech nical  College,  Bra«lford,  England 414-418 

Tcclmical  CoUef^o,  Finsbury,  London,  England 387,388 

Teclinical  Drawing  School,  Providence,  K.  I.,  consideration  of 110,111 

Teclm  iral  Education  in  Great  Britain,  National  Association  for  the  Promotion  of,considcration  of         384 

Technical  education  in  Great  Britain,  opinion  of  English  employers  on 434-437 

Teclinical  education  in  Great  Britain,  results  of,  consideration  of 434-437 

Technical  education,  need  of 102-105 

Technical  Institute,  Coventrv,  England 431,432 

Teclinical  Institute,  Dundee,* Scotland 429,430 

Technical  Institute  of  Milan,  Italy 445,446 

Teclinical  instruction  acts  of  Great  Britain,  consideration  of 376,377 

Technical  instruction  at  Bologna,  Italy 445 

Technical  instruction  in  country  districts  in  Great  Britain 432-434 

Technical  School,  Belfast,  Ireland 431 

Technical  school,  definition  of  term ',  15 

Technical  School,  Huddersfield.  England ',  414 

Technical  School  (Komisarof),  Moscow,  Kussia ...'.  461,462 

Technical  School,  Manchester,  England 4 18-420 

Technical  School,  Munich,  Bavaria "  363-361 

Technical  School,  Newark,  N.  J.,  consideration  of  .-.!.*!!!*.!*.*!!!!".'"!'.!r.!!r.'!I*!'*.'.'**'!*.**'.  101 

TechnlcalSchoolofCincinnati,  Ohio,  a  manual  training  school 64,65 

Technical  School  of  Messrs.  Mather  and  Plait,  Manchester,  En  "laud 420 

Technical  School,  Sheflield,  Engl.md 390,391,42^  423 

Technical  schools  at  Birmingham,  England 392^94 
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Technical  schools  in  Groat  Britain,  consideration  of 890-434 

TechnJknm,  the,  Winterthar,  Switzerland 577-584 

Technological  Industrial  Mnsenm,  Vienna,  Anstria 15^156 

Teohnolo^cal  schools  and  anivorsitiee  in  the  United  Statos,  manual  training  in 618, 619 

TechnologischesGewerhe-Museom,  Vienna,  Austria 154-150 

Technology  and  Science,  School  of,  Liverpool,  England 421 

Teclmology,  consideration  of  institutes  of 132-139 

Technology,  institute  of,  definition  of  term 10 

Tennessee,  agricultural  colleges  in,  consideration  of 128 

Tennessee,  manual  training  schools  in,  consideration  of 70,71 

Terre  Haute,  Ind.,  Rose  Polytechnic  Institute 137,138 

Texas,  agricnlturnl  colleges  in,  consideration  of 128 

Texas,  manual  training  schools  in,  consideration  of 71 

Textile  school,  Philadelpliia,  Fa.,  consideration  of 105-107 

Thomasville,  Ga.,  South  Georgia  Agricultural  Ck>llege 118 

Tldionte,  Pa.,  manual  training  in 63 

Toledo,  Ohio,  Manual  Training  School 00,07 

Torre  del  Greco,  Italy.  Scuola  d'  Incisione  sul  CoroUo,  e  d'Arti  Decorative  e  Industrialo 455 

Tourcoing.  Rouen,  and  Lille,  France,  manual  training  in  advanced  primary  schools  for  boys  in .         241 

Toumay,  Belgiiuu,  Inuustrial  School 194,105 

Trade  ojhI  continuation  schools,  Europe.    S^  Continuation  and  trade  t«hoola,  Europe. 

Tnule  and  continuation  schools  in  Austria,  consideration  of 148-160 

Trade  and  technical  education  in  Russia,  consideration  of 470-479 

Trade  nnd  technical  schools,  consideration  of s...    79-112 

Trade  and  technical  schools  in  Europe  generally  superior  to  those  in  America 18, 19 

Trade  and  technical  schools,  United  States: 

Armour  Institute,  Chicago,  UL ^ 98,90 

Art  Academy,  Cincinnati,  Ohio 110 

Artist-Artisans,  Institute  for,  New  York,  N.Y 107-100 

Boston,  Mass.,  Lowell  School  of  Practical  Design 111,112 

Brooklyn, N.  Y., Pratt  Institute 87-94 

Builders' Exchange  school,  Philadelphia,  Pa 83,84 

Chicago,  111.,  Armour  Institute 98,99 

Cinciuiati,  Ohio,  Art  Academy 110 

Cincinnati,  Ohio,  Mechanics'  Institute 110 

Drexel  Institute,  Philadelphia,  Pa 94-98 

Free  School  of  Mechanical  Trades.  Williamson  School  P.  O.,  Pa 85-87 

General  Society  of  Mechanics  and  Tradesmen,  New  York,  N.  Y 100, 101 

Hoe  &  Co.'s  School,  New  York,  N.  Y 101,102 

Houghton,  Mich.,  Mining  School 112 

Indu.strial  Art  and  Technical  Design,  School  of,  for  Women,  New  York,  N.  Y 109, 110 

Institute  ior  ArUst- Artisans,  New  York,  N.Y 107-109 

Institute  for  Colored  Youth,  Philadelphia,  Pa 84,85 

Lowell  School  of  Practical  Design,  Boston,  Mass 111,112 

Mechanics  and  Tradesmen.  General  Society  of,  Now  York,  N.  Y 100, 101 

Mechanics'  Institute,  Cincinnati,  Ohio 110 

Michigan  Mining  School,  Houghton,  Mich 112 

Mining  School,  Houghton,  Mich 112 

Newart  Technical  j£hool,  Newark,  N.  J 101 

New  York,  N.  Y.,  General  Society  of  Mechanics  and  Tradesmen 100, 101 

New  York,  N.  Y.,  Institute  for  Artist- Artisans 107-100 

New  York,  N.  Y.,  School  of  Industrial  Art  and  Technical  Design  for  Women 109, 110 

New  York,  N.  Y.,  School  of  Messrs.  Hoe  &  Co 101,102 

Ohio  Mechanics' Institute,  Cincinnati,  Ohio 110 

Philadelphia  Builders'  Exchange  school,  Pa 83,84 

Philadelphia,  Pa.,  Drexel  Institute 94-98 

Philadelphia,  Pa.,  Institute  for  Colored  Youth *4,86 

Philadelphia,  Pa.,  textile  school 105-107 

Pratt  Institute,  Brooklyn,  N.  Y 87-94 

Providence.R.!.,  School  of  Design Ill 

Providence,  R.  I.,  Technical  Drawing  School 110,111 

Rhode  Island  School  of  Design,  Pro^^denoe,  R.I Ill 

School  of  Design,  Providence,  R.  I Ill 

School  of  Industrial  Art  and  Technical  Design  for  Women,  New  York,  N.  Y 100,  UO 

SchoolofMessrs.  Hoe&Co.,New  York.  N.Y 101,102 

School  of  the  Philadelphia  Builders'  Exchange,  Philadelphia,  Pa 83, 84 

Technical  Drawing  School,  Providence  R.  I 110,  111 

Technical  School,  Newark, N.J 101 

Textile  school,  Philadelphia,  Pa 105-107 

Watchmaking  schools  in  various  localities  in  the  United  States 99, 100 

WilUamson  Free  School  of  Mechanical  Trades,  Williamson  School  P.  O.,  Pa 85-87 

Women's  School  of  Industrial  Art  and  Technical  Design,  Now  York,  N.  Y 100, 110 

Trade  instruction  and  manual  training,  effect  of,  upon  the  individual 051-662 

Trade  instruction  and  manual  training  in  reformatories 621-650 

Trade  School  for— 

Girls,  Ghent,  Belgium 187 

Girls  (intermediate),  Antwerp,  Belgium 187 

G iris  (in termed iate),  Liege,  Belgium 188 

Girls,  rue  des  Torres  Neuves,  Brussels,  Belgium 188 

Girls,  rue  duMarais,  Brussels,  Belgium.! 182-185 

Girls,  rue  du  Poincon,  Brussels,  Belgium 185,186 

Girls,  Verviers,  Belgium 187 

Ladies'  Tailoriugand  Needlework,  Zurich,  Switserlond 546-549 

Tailors*  Apprentices,  Paris,  France 280,281 

Watchmaking,  Paris,  France 281 

Women,  Basel,  Switzerland 652-557 

Women,  Bern,  Switzerland 549-552 

S.  Ex.  65 45 
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Trade  School,  Ghent,  Belginm I9S,1» 

Trade  School,  Leipsic,  Saxony 359,380 

Tr»<1e  School  of  tne  Clmlx  Printing  Company,  Paris,  France 278,279 

Trade  School  of  the  Industrial  Society  of  Saint-Qncn tin,  France 283,281 

Trade  School  of  the  Northern  Railway  ComponT,  Paris,  France .' 280 

Trade  schools  at  Paris,  France,  cousiaeration  ox 276,277 

Trade  schools,  definition  of  term 15 

Trade  schools  for  girls  in  Beldam ie-lS8 

Trade  schools  fonnded  by  gnflds  and  trades  in  Belgium,  consideration  of 189-193 

Trade  schools  in  Belffimn,  consideration  of ldJ-1!^ 

Trade  schools  in  Berlin,  Prussia 341-345 

Trade  schools  in  Switzerland,  consideration  of 51^JC8 

Trade  schools  (industrial)  and  continuation  schools  in  Bavaria a€^-368 

Trade  schools  (industrial)  and  continuation  schools  in  Prussia,  consideration  of.. ^6-350 

Trade  schools  (industrial)  and  continuation  schools  in  Saxony,  Hamburg,  and  Bremen,  consid- 
eration of m-2$t 

Trade  schools  (Industrial)  and  continuation  schools  in  Wiirtemberg,  consideration  of 366-370 

Trade  schools  (industrial)  in  Chemnitz,  Saxony 357,358 

Trade  schools  (parochial)  in  Belgium,  consideration  of 189. 1S9 

Trade  schools,  results  of 657-06) 

Trades  and  Art«,  National  Conservatory  of,  Paris,  France 2D6,'297 

Trades  and  Arts, National  Schools  of,  ChAlons,  Angers,  and  Aix, Franco  ..< 28)>-230 

Training  in  sowing  and  cooking  in  the  public  schools  of  Philadelphia,  Pa 650-f<63 

TrapanCltaly,  Scuola  d'Arti  o  Mestieri 454 

Travelling  scholarships  to  graduates  of  industrial  schools  in  France,  consideration  of 303 

Triest,  Austria,  State  Industrial  School 153,154 

Tioy,  N.  Y.,  Rensselaer  Polytechnic  Institute 132 

Tucson,  Ariz.,  agricultural  university IW 

Tulane  High  School,  New  Orleans,  La.,  a  manual  training  school 36 

Tulane  University  of  Louisiana,  New  Orleans,  manual  training  in 35,36 

Tuskcgee  Normal  and  Industrial  Institute,  Tuskegee,  Ala.,  manual  training  school  (colored).    27,28 

Typographical  School  at  Milan,  Italy <^7 

Typographical  School,  Gutenberg,  il^aris,  France 277,278 

Typography,  School  of,  Brussels,  Belgium 191,192 

U. 
United  States- 
manual  training  in,  consideration  of 24-79 

manual  training  in  grammar  and  high  schools  in  the GOMH 

manual  training  in  universities  and  technological  schools  in  the C18,  C19 

present  status  of  industrial  education  in  the 21-139 

Universities  and  technological  schools  in  the  United  States,  manual  tmiuing  in 618,619 

University  College,  Nottingham,  England 431 

University  of  Cincinnati,  Cincinnati,  Ohio,  tcclinical  education  in 136 

University  of  Geor^^a,  Athens,  a  manual  training  school 2^1 

University  of  Illinois,  Urbana,  agricultural  education  in 118 

University  of  Michigan,  Ann  Arbor, technical  education  in 139 

Ufbana,  111..  University  of  Illinois,  agricultural  education  in 118 

Utah,  consideration  of  agricultural  colleges  in 128 

V. 

Vanderbilt  University,  Nashville,  Tenn.,  technical  cdncjition  in 134, 135 

Vermont,  ogricultural  colleges  in,  consideration  of 12S,r29 

Verviers,  Belgium,  Industrial  School 211 

VerviersLBelguim,  Trade  School  for  Girls 187 

Victoria  Home,  Rome,  I taly 456, 457 

Vienna,  Austria,  manual  training  in 144 

Vienna,  Austria,  Technological  Industrial  Museiun 154-156 

Villach,  Austria,  school  of  the  wood  working  industry 15C-158 

Vineland,  N.  J.,  manual  training  in 57 

Virginia  Agricultural  and  Mechanical  College,  Blacksburgb,  Va 129 

Virginia,  agricultural  colleges  in,  consideration  of 129 

Virginia,  manual  training  schoola  in,  consideration  of 71-76 

^' 

Watchmaking  and  Mechanica,  School  of,  Chanx-de-Fonds,  Switzerland 516-520 

Watchmaking  and  Mechanics,  School  of,  Geneva,  Switzerland 530-533 

Watchmaking  and  Mechanics,  Schod  of,  Locle,  Switzerland 513-516 

Watchmaking,  Electricity,  and  Applied  Mechanics,  National  School  of,  Brussels,  Belgium 196, 197 

Watchmaking,  National  School  for,  (^uses,  France 265-267 

Watchmaking,  School  of,  Bienne,  Switzerland 525,526 

Watchmaking,  School  of,  Fleurier,  Switzerland 522,523 

Watchmaking,  School  of,  NeuchAtel,  Switzerland 520-522 

Watclimaking,  School  of,  Porenvruy,  Switzerland 520-528 

Watchmaking,  School  of.  Saint  Imi'er,  Switzerland • 52S-530 

Watchmaking,  School  of,  Soleure,  Switzerland 524, 525 

Watchmaking  schools  in  the  United  States,  consideration  of 09, 100 

Watchmakmg,  Trade  School  for, Paris,  France 281 

Wattwyl,  Switzerland,  School  of  Weaving 544-546 

Weaving  and  Commerce.  Advanced  School  of,  Lycns,  Franco 285 

AVeaving,  Dveing,  and  Fininhing,  School  of,  at  Crefeld,  Prussia 338-341 

Weaving  school,  Glasgow,  Scotland 430,431 
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WoftTingSchcc],  SoTaii,PniMia , « 345 

WeaxiDg  School,  Sprraiberg,  Pmssia 341 

Weaving  School,  Watt wrl.Switzorlflnd....... 514-^6 

"Westerly,  R.I.,  mannal  training  in 69 

West  Georgia  A gricaltnral  and  Mechanical  College,  Hamilton,  Ga 118 

West  Virginia,  agricnltnral  colleges  in,  consideration  of :         120 

West  Virginia  University,  Morgantown,  W.  Va.,  agricultural  education  in 1 29 

White  Water,  Wis.,  manual  training  in 70,77 

Wioner-Xenstadt,  Austria,  manual  {mining  in 144 

Wiley  University,  Marshall,  Tex.,  manual  training  in  (colored) 71 

Wilkes  Barre,  Pa.,  manual  trainiug  in 68,  CO 

Williamson  Free  School  of  Mechanical  Trades,  Williamson  School  P.  0.,  Pa.,  consideration  of.      83-87 

AVinterthur,  Switzerland,  School  for  Professional  Improvement 573, 574 

Winterthur.  Switzerland,  School  of  Metal  Working 537-540 

Wiuterthur,  Switzerland,  the  Technikum 577-584 

Wintlirop  Training  School  for  Teachers,  Colnmbia,  S.  C,  manual  training  in 70 

Wipkin^en,  near  Zurich,  Switzerland,  School  for  Silk  Weaving 541-544 

Wisconsin,  agricultural  colleges  in,  consideration  of 120 

Wisconsin,  manual  training  schools  in,  consideration  of 76,77 

Women,  schools  of  the  Society  for  the  Industrial  Education  of,  Paris,  France 281, 282 

Women,  Trade  School  for,  Basel,  Switzerland 55!&-557 

Women.  Trade  School  for,  Bern,  Switzerland 619-552 

Women  8  School  of  Industrial  Art  and  Technical  Design,  Xcw  York,  N.  Y.,  consideration  of  .  100, 110 

Women's  Work  School  at  Nuremberg,  Bav.iria 305,366 

Wood  Carving,  School  for,  Bricnz,  Switzerland 540,541 

Wood  working  industry,  tirade  school  of  the,  Bruck,  Austria 140,150 

Wood  working  industry,  trade  school  of  the,  Hall,  Austria I5l,  152 

Wood  working  industry,  trade  school  of  the,  Villach,  Austria 156-158 

Worb,  S wi t zerland,  Housekeeping  School 506-568 

Worcester,  Mass.,  WorcestcrJPolj-technic  Institute 136, 137- 

Worc«6t«r  Pol3-teclmio  Institute,  Worcester,  Mass 136, 137 

Worklngraan's  School,  Dr.  Felix  Adler's,  New  York,  N.  Y.,  manual  training  in  . .  j% 63, 64 

Workingmen's  School,  Bern,  Switzerland 574 

Working  p^ple  in  Switzerland,  institutions  for  the  education  of,  consideration  of 671-577 

Working  Women,  College  for,  London,  England 412 

Workiihop  instruction  or  manual  dexterity,  terms  used  in  Germany  for  manual  traiiif ng 17 

Wiirtemberg,  industrial  trade  schools  and  continuation  schools  in,  consideration  of 366-370 

Y. 
Yorkshire  College,  Leeds,  England 423,424 

Z. 
Zurich,  Switzerland — 

Industrial  Art  School 560,570 

Industrial  School 674,575 

Polytechnic  School 584-586 

School  of  Art  and  Needlework 560-662 

Trade  School  for  Ladies*  Tailoring  and  Needlework 546-549 
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